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(1956 ^Ipo/$I J^«i Oj^lAjftjUeu^^l C^CrJ^t^iit caJjU jJj 
.^UVIj ^Ij Ul^l Ol^j^ ^^^l^jj^llJJjLlj-iJ 1980 (Op 
oUJUJIj ^ij^IjJI uu J^jlt JpUj^I ja cAi^Jj l^lja O^j <jjl«!l 

k*jji\j k&\j WjjHj ^UTjJvJIj Wj^lj Vl^'j MfcNj k^'j Vy*lj VI«*Hj VW*lj 
cujJLII^j *^» uuJLit ^UJI JT <^%*»btfj ^JH ^J?Uo ^sjt &jj\a <^j .^t^UI dil? J c*Js»j ^jJHIj 
^jtf? J^- j* j-UJI i3jl ju jcdjA Jb-lj j| JUb Jj^j^b^ ^-sTl^ V ^(*«»«rj i^Ij^Ij |>ajUpI ^jkJ I <>«« 
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^"ki 



cjfii-l iL&»- i*Jjjljl!l O^Sol J I lui . JjiJL^JIII iLo^Aiil JT IgJp Ju^u ^Jl Sopliil 
jiU-l f>r^ dJLSwJI J \y&j j\ ^bol jp Ojj^JI J&£ l*U\ *j?rj tiyi?- JUSbj 
cjjjJI UJp <u^u L?-lj i^kJI oJia j4?-^^pt» diiJJ .Sjy-VI iuo OyvjVlj iil <J^- 

cU~T j* OUT j* j^TI Iji J I lgj\£il is^jiSl tuuJ V Ji .La JT JlP AsJjj^a *j£j 

.p j-^jll IJu* aJ j^JL) %^ai jAs^J jl Ujibjl dJUJJ 
Ob VI <j*£ ( JIp l,^JI aJia Ji' L^JjbJ ^Jl i^JlcVI oL^j-s^jll fi-z-o-?r -^j^f 

jbcJ^JI OlPj^jil JTc-^-jJ .AJbw^a^jLjaJlj 4JUI a^T Jj j*>U!l j£Jj ^ftj iJljill 

ojLuVl J^-^a^jUll jai J JjLJI jldLUJUlSCop Jtf Vi&JajijT^il ObVb 
ijPU^VI oliLkil *,**?- J *IJi)U jSlc <uT J L^lSOl aJuspl ^JJI k*~Jlj jJLJI 
j^^jliil jSCc Jftjj^JI c^'jJ^' 0>JL>Vl lift .Ig^Sj l^o Jub^jl 4**Jl*JI Obj^llj 
cL^j JjJiiyu Vj iJl?-jjJljj*VI tiyjteji ji^\ dJUSjl ,j^- cSJ^-lj i^JL?- JcjUxSI S^l^iS 
.Igj n^pbSI frU^-l ja \j£Lozj ij < r *&\ 1ft L^p-I ^1 Jpl2^-b Ijjib 
j* 4)jb*> j I fyk* J^^i JaJjll c^jT j* SJJPj oUSOl lift lyb jl t£J^ J^ 
S JUta 4*4 Ul I JjJL^fcj^i <Ua S^liuoVl J dj^ji JiJl\ dJUSjl Ul .i^U^- oLiiLa J*A?- 

.jj»y-VI J|(t-fjji^ jp OJ^Ij ^IpLkib *V^VI ja tij£*~** +4j\ il W 
iaJi?- ^pu 4JUI 4^-^! c^T ^Jl c^^JI a la j0j£j S^ly J ioJ&LJJ jl Jl &U^I 

.L^uT bjP *^J aJl£ l^^JI flOA oj : jd^-VI Jj Jji jJI JlSj 

.SJLillj icuil iwjJJI ^Ijlbij^Jlj^Uall ala <u^yu ^JJI p>JI 
oLLbu jl ^ISQJ ij^a^i^ki oL^-j cc^SCil j^ flj^p JUS' oUSOl lla J Ji^- jJ 

i^b j^J^P J I *y*Pj*A CjI^j^jA j0j£ J jA^Lp OjLoI jl cdi^iail c r %sS' ^Jp ^Ujyu 

.j^iJ I J ^ I^J I ij J ^ ^jS j iij^Jj I jo 




****** ^1 I dk .y^ A 



^ J JJ 



^ a sL» 



i j\j*>y\ ^uJUj^I jl Ji* A 9 5 6 alp Sjiil J^ph JjjlAjl*u*il *-^Vl cu^c r ^o ^Jdl c-Jl^ll Jl!j 

OL^-jJjjtJjVl *a Sj^Lil LgjlS^A*) J0j*>j ^~ijj\^\ o^"*^ ^1 4jUb& jjQ+Zj* •wJlS' ^j?u JjjIa . ^LujJIj 
>^1 ^J^" iji^ uir^ Zjfry* i££* (3 " \SP*i' % '^^^" l****^ J* cjl*^»l jl ^-^^ (i-*» *l Jj&i 

AilJLat jp O^i &&? *r^ ^^ <^»iil f LM \jjtjv*jj cojyJ-Vl jj^-l 4dT 4J jj£J cjjJJU 4joU1I olT^-l 

.j^-^II ajJIj ^Vl *yrj\j ijJUVl olPj^jiUj^dlj 
(Jj L*l&j j^j cl^tj^l jj *UgJI j^ Azi: frljill j^ &uolj ^xjjJj Zj\S *m*~»t loPH djj^ S-^ &<& 

4Jli*^lj 4jjJ^jVIj ^JjiJI (Jj <u^ j&u c^^rji ^ij ^UL-^U JjjLrjJIj <L«*>j-JIj I*lJj_jj L-^ JjJlJ| 

.4m^JjJl5*^Ij 4^jjJlj 4JLHlj ^yJlj 4jOj^Ij aJUj^vJIj 

^1 Jp J*?k£%J»I j^ -^jIaM *)& J^oaIIj *J j-*J I J>>U) I ^J^j^wia b>cjbJ Jjibo t^j^^Jl dJlA <U fCLoZ) (jJA\ A^U 
Jl^-I Jb^i -h^\ 4A^JiJI c, Ijjl J^ pjj (j 2 U^yta ^ij jl (jJ^r J^ij Ia I j^tX ^Jb j (w^xJI dJlft Ijij ^jll 

.Lf^LiI j^ oIaJUJI diiS uu#jj c-^JI oJia j*i! cc^?tj ^yiklp jila^ j^ ^JLi^ Jj^wi d^p p liaJI ^I^J Juk^tj 
LdPH &Jj\& ****£ til ^J*i J^*^U fjt^^ C*-*fl^i ^i <UJI ^J^J O^^^l ^J^J ^^ ^t^J^Jd^^^ £**?" &\ 

.dJia <u^ jJJ frljj j^ ^^U ^jj Jia Ji^-jj 

t^J^ til OL*J)M ^jijj ^jliil ja^ J jijjJ^JI j^ IpjJ jUo jJI c r ^JI JiLu^rc^i ^^"^ ^" j^ 
1 Lgj I w^ljJI jjj c-^JI dJia Ul cJL^-lj cJjJU 4*Us<ia cj^UI Ojii j^ i)j£wJI 4^-1 j I J>JJ *^J cV^jJjjJuJ 
^Ul ^aUI JgJ^I J^J^l sJl^U 4j^Vl S^Ail Jp jTy CJlT^J ^jlflJI Js>j±£S\ jH\ Ija i3>d jSo 
a^AJI j*Jj&j jixil 4TJA jA /tf^j Jjj lA »w^>J JU^-jJI ^JjJ^Jl J^ iCji jl 4j^C dJIJJU dJL^J j^j c^JI -A%*j 

.4JLJ^I 



fc*~j VI c~*J lia Uajj J ^^Vl lull l^u^u ^Jl olplj^ailj &**JI *JU-I jl Jl SjUiVI ja ju V 
jlcVl £#^ J! Sij«JL VI ^^pj jj lJubj cS^il^l Obr^JjjJuVI j*J 4?-jJIj ua^l 4JJI jjO jp }\**>y\ 
.\jjz~ii Li jj^J jj^JI jJl?- U Lf^^p jdl 4jTjiJI *j!jJJ1j *-iJI Jl 4?-j^lj c^JULsaII nJ&Lil dUb* jp ^^lU^Jij 
J^aj V jt£ ...Vlj <Gbl j« ju V u^lj iJbA cjUjJIj ^L«iJI h^yu ^.Jy^^j k*J&\ ^ ^ ^IJ^kj 

.C^Lil CJjJI J 

Vj^ll jljill l# Ji£j -Jl S^buJIj JjuJIj **>LJI LgJ*A?- j^ jjjJ^il jjill c->j*Jj j£«im» jA\ 4JL^jJI 
ciUJI ^ 4wujjIjlJI \£j?r j&\ OjljS^JI c4Jj^lilj 4jOj$J1 cJu*U-l (i>-»lil aQsJI .-c-JlSCil JLpI j.**£3 
ciuo^JI J 4^1 JuJI colajVl j^ji *%*>VI c4jJjUJI :^LjjjIjJLJ ajj^jlII Iprjjj JuVl tjSj-»SH Jup ^Lpj^I 
:jUfl*Jj| _*>L*> ,3 _ 2 _ 1 OlPj-^jil cjljJJI *-*i cC^oj-TjJj-gJI c^olj^-*ljj ioU&jVl ^ol>?-*ljj 
jLfil coUVl Jj'V cSJSL)l/Vl ccjjkJIc^jilTI cjjkJlk.Ji?-c<dJI Jl^y o>JI <2_1 jjli?- vJUj^JI 
J<dil jl^tpj c^aJlJIj^*!! c«Ju*»jj j-JI Ll£*)j* (Jl cO^jjIa^l (J^ 4iJb ^^k") cVlj^ jij^ Jjjk^l k^laJ 
4ajIj -iUj^^&JI JJu cfouJflJI Jjt^waJI cJUJI Jj^I? jljiil ciUll lift SL?-4La?- cjlSC* JT JidaaJI cjl^JVl 
cajJlil S^^w cjJLflll 4Lfl?-j ^jJi-l cJaL^j V cjj£ll jJb>- c*tai OlJU J$ 4jJUJj*JI cjljJ-l ilP J ^jJLJI j^ 
J o^t*ll cO^&jJI J oj^tail cOIjLJI J J^li-I Zjf** cOy^l J Sjs**il c^^il j^"^ Zj?*** cAjJl^ I J o^t*il 
cOl^t*ll j* 4JUL0 c4Ji-l Jj^uiJI coL^JLI ^^M^"! J^*^l c^UJI J ojsjtail cJ-^JI J^xJ J S^saII lL£j*J\ 

. DNAjlj^ol cOyj-^l Joi^^l (.^j^\ <^Sj^\ i jAj+a£-\ IjpxA\ c<dJI ^jyk J^k 
-L^a c^uJI olijJUil cjljJ-l ilp J^i?-j cjj^ll J^-j caJLSI jJL?- ol^ta :Jlil9*Aic r Jl^JI c-uTj 
cJ^JI cjU-tfildbldJL^filPcJLil JikilSL^ JapL) 24cJLjVI*^?- JoIj^aII.2-1 *U,I JikJI 

.j*)^biil :S^il j^-l Sb cjlijL 4sJL^- ^uj J^tJI 
J4i*A?-Vl *^fijl cjTjiJI j4w^»LiVl /t-J^Ull \ZS\jbC)\£>y0jA JjLsj^I ^j^-Vlc-Jl^JI JUpI j**a£j 

cjljiil j4Jb-jjJI jt^iJI ciJhl -O^J-^JLI (JLJbM ^jlil c^JLaU-l K&ZjptA ,3-2- 1 jU)0 ^jj^ ^ cjljill 

J AJ^Urlj ^JLi^JI AjL> c^JUl *lwl c JdLil jlj^il cjljiil J iflM\A\ L*2*J> M\ J-m^i J Qj*^\ cjTjiJI ajjp 
cjlkJJI :jJUII JLJVI jOP cJ^jJI 4Tyw cjbJI ^y cjljill j^ Obbrj cjljill J v»»L»Vl /%-jAUil cjljiil 
jljiil al^-l cljul j*u> V c^uJI ajj cjTjiJI J^jlliLwal cjljill J5%^aJI cjlkjJJI^r^icJ-aU-l jj^ c44>JI 

c4JfcljJl ji^JI ?>?&?■ cjljill J^ 4alp ^Jjl^ cjljill J^rj^l 4w*aI c<LLaU-l /U^ J jLJ VI IL^azrJi c4w%*J»l 
SLi-l J JUi-l cOl ^jjP^JI cji^JI j^^^ cAJUl 4m^> cO^i^l ift^j cULoj Jjij cc->jSJ jl JJ tjy«l^sll jUVl 
4w<wftl c^ijUJI^P a*>L*)Vl l^J^yu^l OLlniVl c«J3^»jji 4^»jJla .3-2-1 4JUI OL)U?- j^^Pj^cjIjill J 
^rwaJI c^lSCo JT Jj^i 4JU1 cjTjiJIjIj^l j^u cjTjill Jj^JIj^ ci^T cdi^iJ p Ji?o lili c^JUl a^ p Ul 

.jljiJI Jl Jyus--J jjJlil dJUJjl cjljiil J JjuJIj 
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. Jj^bu V jj JJI did j I jp L)jJi*i jj» JJI fcldjl J^aij UJj lk> c<u*& cJ^II J cJlj*JI I Ju* 
Jiw SLujVI j^ JuJtall Obbj-I JP j^uJ,l cusxJb 4»jJxJI J^uiwj (4*9 j£**j <^^l fbJI Jjj 
&b>-^M JaJL&JI jja J^jji (£j~»jj£ l)I >i****J i 1^*£n! j c"?4ib^?4j>b'j t"?U^'j c"?l$U" 

aQsJI IJu* JS" Jl?-jj» "?lili"<u*& Jl*j 1 U £2Ji^l Jl jL*J)M J**-j jl Ju^l jnp j*j .IgJp 

.U^w J^bbi ^jjt JJUI uy^ljJI Jjljdlj 

bJi?-L*>j ."?lili" Jlj**Jl! obl?-l jp c*?*J Jaj^ tLgj Ojl?o ^yJI 4jL£!Ij SjJJI J OJ^tj 
^JijJI c£^!l jTyill J Jlj*JI I JcgJ ObbrJ Ju****>j .LaJui^J ^Jl £2*5^-1 Jl Jlj*JI I Jia ObbrJ 

.SjJJI j\jJ\ j£ UjJ&ijltf JJ *U1*JI Ob J^P cj*£p *u*>b!l <Jyill j-o Jj^M tJa***JI Ju« 
cLjjjj^jj lI^j^j coj JJI JiCjo jP c*i*ixT ^Jl cOLoljjJI aJia jl ^\ La ojUj^M j* *^j 

jLS" o^lil jl C**A#il ,JI 4j^wo*>\£ll *bj*AU 4**wJ^JI j*%*o^M C>ok>- J3 <-(£j?~^\ ^-^lj^*J 

.SLuj^I j* JjJj6\jj^0 Jl UaiI eolj c&JJ-l *bj*A!l j^ol c^u^jj 44»Ljj jlklju&l 4!c***J 
Ulk iJLa jl ^ tiLrfVl dUt! obbrj ^ <jybj*A!l u^-UI j* JuJ^JI j#l ckl^JI Jj 

.Jj£n!I J^-l *-,<*> J^ J JU-I^A US' coj JJI JLpIj U**v*2jj cUbbjIjjj cUliw 
.by j*i£ kyjl JJ Jbuj ^b**** 4JUI aJjJ t ^JJI c£$\ jT^aII J i2J^-l oia O^i? Jij 

fr^»i JS"j 4$-U^JIj cj^j*^l l)*^ (jlia allaa <lUTb Jj>JI Ju^i cjljill Obi ja t^\jjA U5"j 

.UgJ ^jJ^- V ift^-j SjS dlic ^ JJI 4JUI jL?- ^0 Ug^j 




If 6 "?i2*> Wj <"? Ja*S" j r?l3U rr 3L-iVl J^ j* ^ j^ Jp SJ-I jnPj y-l JjJ&J *b 
Jj^^lbc^U<Ju£io ^j^ocoUl IJla^^j j\ }j*j:j /'?lili"Jlj^l^&l^^bb*aLi 

:<ub»-j c<ciywj c<d!l 4<k^- 



J IT liUalj .4jj£J JjV) Sla^JJI Ju* JbM aJu* ^ JI? Ji j c^Jsp alisj jlfcl J l^L^ Objljj 
?4«y jjI Jlj ? JjLjJI JjSOl IJU* UJ ca5" :Jiw 4JU^ob Jj^j cljJIj Uj c*AjUpI <Jib?cc j^UI 
Jp- l^Jj-^p- *^ IJpu *Ui*!l ^yA JlaI ?*Wju OjljsJIj AlkJI Js> 1oh\£ jJI <jy l>2JI J^*j cAjTj 
alkJI IjjjJ^ jjJJI *UUJI Jl 4-^Jbj .4uLj^o Ob^JaJj u&\jj Jj IjJL^jj oUj-^jll o Ju* 

j^l IJu&j Jml^ll ^o,ya.jl IJu* jU- c^iT jjSOl JIp j^il c^>a!I c<d!l jl dlli .JUSOl IJia jy*J£ 

jT^aII ObT J &JI UJ£~\ d JU* 4JUI jjjuj .^JcJIj ^SCtJI ^ Ij^lS J IT J^ j£l J^-j tu^Ij 

: ji^p jt 4 od^i ^jflp^ ji^Jij jyii j^SWj o*j^iJ oijuni jk ^ oi ^ 

.190 
oJia ^ &b>-^M J Sj^T k^ jLM Stal J^aI^j jjJJI *LJbJI disljl <u>-Ijji cdlli **j 

laic 4yaSU« Ob^k) jP \j*$\*k /^l tr-j^" cJaij^ J Ijjw^j lil cc IJii-l (jl J&'j Jj i^/^ o^»b-ol 



Ji lJjSOI Jb JSlSJI j^lj^^l j^ L^y^\ Js> tijM aOP cJ ^JJI tJjVl -. i><JI ^b JLSt 
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jjSOl l£& cJjSvj jla!j .4»LgJ *^ U Jl kal^ll <dl?- ^Js> \*yry Jk~*>j *^j£ ^j ^° *^j 
j^ap Jc^cjI jJI iolil 4aJLaU^j ^yJI ibJI Jl cuL^jj c£cai!l jUjJI Jala ^ja^All 
j*j .*Uai!l <jybjJI ji£&\ JLpI Jc^tJI o^lpj J j^^^a^Jlj^aP^Aj^-jl dJLli .4«ajJI 

*dlaj ^Jl _ JjJ^^UI JjSOl o^&j 4jOlil £L*U!I I449 OJ^-lj £Jjbll JzjSj j£ jUJI j^AJ c*J 

.4wJp jSli?- LgjlTj j^LJD c^aij c4j?-^!jeJblj LLJi 0UL2&I c-^^j _ SaJIaII ala 1$ap 
I^jSI cjJL4i dbj^j j^TjU JjlT Jliol j* JjjoU tiL**te j*U*j s^a!I oJu* jj^pI aij 

j^a!I j* Jj^M tJuaJI dy&jS djJb JL?- <jJJ\ '^jJl^^UI 0j^JI"-.ij-4-JLiJjj 
oJcgJ Ltfijj . I Jul ^^Li j!j c^a*!! j* Umj 1 jj£ll jl US' cklf* *^fj 4j»Iju jj^JL! j*J <Uls ^jJ^JI 
CjLiS" cJ^y U-i jpJj •L£*J^~ ,i ^r*£JH dj^\ * ~** l w^otil 4A%Jiijl j*>Lol Udj) cJSw jJI c&^ladl 
Jj tiljb jjjb J^-je ijjSOli .Jj^U?^! ^^Jlpj^j^l^^u^kJIdJia j I 4uJa!I 0^?*JI «jbJ 

.*a*JI j^UJ <Gl LS'klJu^eJlS' 
4JjljjJJ 4jIju 4J2JJ coIju <d j**J ^JJI J\ <,*jj&U\ j^iDl S^i3 cJLf HUaJj 

&wb Sbb JUJI u^S" L« jU-j^o jSOj .Usui jlU- <d jj£» jjli c^Iju l)j£U j& i bl <tf I JjJiau 

SUJ jlTjBigBang. -tJ^ljl^tiJ^b j$yujbt&b Iju a£jj£!l jljilkbdaAjijolil ^V"l)I 

.aIT JjSOl jjI*- <^iJI 4! I jl (J\ "$i-\" :Jaid Jb-lj ^yw aJ^JI j^ Jj£!I 

<ju j-« Sir Fred Hoyle Jj^a Ju^d j^ cj>fJJI ^JLk^JI ^^Jill jlS" JiiJ 

SJU-I" 4j»^ J jjSOl ^jlc Jj^a JJ aid .iLS^-l dJu* *^fiPjl jjJJI dlsljl 

blito^lllobj cJjS3l^JLcUirc-.ij-a-JI la-jJUijj .4jlgJ Vj 
^U- C^li ^1 (.hJaA\ oJLA c)l Jl OjUi^l ja£j .iykil OL^lbj 

c^adb c"4tL^ j I 4j»Ijlj <d j*J ^aJI ^jJl^^UI jj£H"o^i ^^>a kid 
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^^r jS3j S^aII dJLA J^jlib l)Jj-?-Tj Jhi>a JJ?j .*J IjJI Jl Oj-*' ^' 

j^a!I J^ dULill Up Jl£ J Sj^T oljk^- cuaa£ jla! 
jUju^jJlu^JI /tf^j^JI L*>kj!$\ Ca&£\ c*^jl .jjjJ^J 
*^ JjSOl J I 19 2 2 4uo J Alexandre Friedmann 

Georges j^j_1 rjj— ^ 
j_^ Jol Jl_?-I cLemaitre 

£!b- J<Ulj 4j>Iju <d Jj£ll jb -.bwu^l Jl 

jiUaJj jj$|ja cJj& /Jl <£^lj OL*Ji-l £*r jfttf 
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^J^jyr 



f, Ikuol cci^II dJUi Jj oju^i jjSOl jl ^Ip Sta^l j^ Jbjll *o^3 OlJb 
^0*J dJi^j J^ j* cEdwin Hubble JjIa j*j^J J^o*^" j^iJI 

b>-bjj! j*La> aj^sJI jl Ju^j jl w^ptu^JI 4jj£*Jt ^ia^cljj aj?kJI j^ 

Mount Wilson Observatory j^Jbj cJjL* Ju^j-« J J-jL-* 
Ijnibj Zjfc*A\ SlU-l i^laJ Ijju^j jjJJI ^LJUJI ^?- ^J^ cLJj^iJl^y 
.cJjJI dJUi ,^" I JjLo jlS" ^jj| Jjxll _. ij^J^wJjJI j***>Ml^Aj cL^iP 

4k& jP lJuy 4^tdl 4jj^all &cJo^M ^jLkl jl up- J ,y*~jLJI jjJUI^stJ Jj? Ju^jJI && jpxj 
CJjU JL^a ^a OJL^j ,jJI 4»jU**JI aI^j-^M jl dJUi ju Jij .j^?-Vl jji!l^?xj J*c JL^ll 
A^sdl jl Jl^jJI OLUp J^ ^Ijil CJwtiTa .j^j^M jP IjUy 4^?t^ CJlS* LJj^Ll&j jj~J->J 
&J?- C*~jI J^j .Ua^l j^JI [fr&y jP J^cuJ J#L*2 Jj 4^*~*?*i Lp JUcuJ J#L*£ *^ Ol^lj 
Stephen 7y& j& j4ft* > ljJ^ o^ JlJ •^ taJL ^ J ^ j>^-ll l)I l£j^ ^j-° ^^ £jjL<k-*JI aI^-*^I 
:OljjkJI Jia jp 4&IJ0 4*23 David Filkin J&J JuLo c£j>i cHawking's Universe 
lX&s I JusJ .LjpU^o <J J^b jl L M' %j^H ^ Ij^^ l)^ IjL^-I j^U^I ^o^> cj^lp jj*2P <J" 




Alpha Ulfi^Hl^r^SLlI 
j* S>tf ^ju J* Centaurus 
J obyfeJI j* £LJL> £j^rj j-*>M 
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j^lj ojlc *1\?- J jjSOl £i ^yu jl Ju ^Mla j IT cjLj^ ojAliaJ lidjj cj^-l 
J fljjji l)I j^j JjIa J^>y U^o Jb- &l Jp jjibi^l J IS' aiii .cij £!L*a SlLlI 
c*SjJI <j L?-^!^&JU LJjjiJlS' a^ca <J lj*p>\£ «.121V >Ujl ^j^ .jj^JUj cJjU ju^° 
SjJiII" 4v^k) 4vby jiiU JLSd --r^* cJfiij^ <J J^Lfcj Ji^**^ A^ji jl ^ Uouolj c<U*& 
."j**«l <l! j£» 1 ajji J" L£J ai Mis' Jj^JI ^1 -.jSil cojk?- Sjk?-j cLj^j ^1 "4J j *^? I 

oljw&JI JbO^-l" :aj>?*2 c-***^- jlS* ojsl <uu~o L« jl jJL^Ij jjI^jj! <Ja3j JiSd c<Uil 
<uSijl "lb?- -.ail" jIS"" c ^j^1I c^liJI"Oy^L)l jilj IpLSI IajSSij LjJJi^u^ol ^11 

1 ."<uV J 

.SJuJur uybW JU?I p-l~il Jl Oj^JI ^*^J yisll JU^jil oUUp col aij .ajIju <d jjS^JI 
c^lj^ll 31 j-^jJb Z$y6\ Jupyw?! jjSOl Jx^j r^ cii *!•*]*! I J^J* c^aiJI ^Jia ja Ujuj 

ju^jioyupjiiA^j^ 

.4*4>l£-l 
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J&iJ!) "standard" ^WJI-^^JI 



Jj£ll Jof^jll ^Ijll ^j^- cJbw i4u*a 4j^j £k£ JUP «U I J -. i j*J I iJlA J^?- j^ «JJ J^jJI 

LajT UJ Jij .ibl^JI l#*jib>- ojS S~~H "(%^"l 4«J^ua" o Jl^-Ij 4J2& 4bS" J j*a*JI Lj^y *« 
."*Jft^JljL?t^^l"^b jjyujb^^l IJia jr^lj (t^-l ^cJ^P^kidl £ls£ll aJu*jl?t&l k*~y 
."aJip"<Ub J^aII J^bu 1*^-1 rap UJj jb J^aII j\j&jj?-]j*\ Jl *Ja*!l jL^tij^l j>J^j 

^IjJ li^U- clJj^II I JlgJ ill Jb JL?-jj tdlli ^Js> oj^Pj ."aJ^JI" lift J^ 4JS" Jj^JI UJ Jl& iJi j^j 

."JjSlI Jwsyrj* b^\" b\ (£j J&\ iioliliLdaJI 

4*4 ^ dJUi JaPl cjfJaP jl^sij I Jby Jj£JI J I Ju J3 jj^ll jl S2Ji?- *LUJI c~SI jl a/*x 
jjSi Ji jjSOl £lT lil ^George Gamowj^L?- rjj^~ ^JJ -u^s^La!! uykjs^l 0>?*J ^gj?-\ 
jb*Aj^M IJift j^ ^tfM'' ? \*<*y\ 4>° o^Jl^ i^S" J&-J) J I jfijUu <ULd cf/j-LAoj cJa^P jb^l i*~a 

OJ^Ij c4wJUJI O^stJI ?yby cJIjj c4^^a!I aigJ iJbJI Ol^uJI Jj 

^i jjj\ U&j jb>-b (JaJ^ri ,196 5 i~o Jj .*Ja*JI jb*£J^M OjJl?- L^tj^r 

^ISw 4S^Ualb Robert Wilson Jj^Jjj &j*jjj Arno Penzias j^b^y 

p kiVI lift J^yuj .jj-l dUi ^ da^^ (^ (^ p ^^' JlSwl j^ 

t"cosmological background radiation" 4jj£! I 4>aU-I c, buil" ^b 

J^Jj ^U^o jlS" <G^f JjxII ^J^-l l)I^« ^l j^ ol i^Ji* ^\ <uJj ^j^j ij 




(Jj^yyr 
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Ipj^o j IT cdLIi ja ^Jjj c^jl^jJlao <d j^yu ij Jb-lj <jl£> J IjTy j£j i <Ul US' .<^Ip j%p 
^JJI crfJaaJljbtijVl bli j^>* p UJ$I lift Jl ^LJUil iJj^l U jlPj^oj .jl£o JS" J^jLJb 
ajy jV cULc li£j*br j IT Jdl .^Ja^Jljb^^l IJ^i JjSlI oUa^JJI Juo olJu^ ^>u JIjj V jlT 
jp Jjjj Sjjbj- ,JIp Jj-Jbjj j^bjjj J-^2?- jij .*.LJbJI Lj^jj l jA\ 4oJUU Ijj& bjL^o jlS' r, [*J>y\ 

JuTbl Jaite jplib ^5Uj Lob aJIS'jJ *jL!I 4ib ij George Smoot O^w *.jj^- Jjycuol JlaI 
^jT ^Uai!! ^LJa^^l j^ill J*d&> dJUij 4l)j~Jjjj j*>b>a i^i-^j ^Jl c, la-Jo ^M oL^l^ 
4»^kJ IjuJl?- Ij*<a5 ^bk^l j*iLll <jU ^^JLp Sa^jll j*>L*^M Sj-g^-l cil> JL&i COBE. 
oQa^JJI j* ^2J ^jj| uj^JI jU-l j£jJI jj^-j c~jI I^jV *Ji*!l jb*&VI 

.4jjJ^ £**A> J$UpVI Jl vJJI iLijSH Ja^l If 
AjJLjJIj <J^JJ**sfLI 4«^JI OLo^Ib jjJbca /<y*-l *tal i5Uft CJlS'j 

■ ^ ja^ll jbti^Ml Jju ^Juj {j\ jfijUb ii &^adl ObLJ-l *« J£ I j£ J j£l 1 J 
Jl *Ja*!l jb*i^l 4j»^j ^Up^I *s£ ital j$U^f I ^l jjj 

Scientific "i£iyH I a^UJI"4-U j_a 1 994 Jjl jij^j \j>j±£\ *>*-£ 
-.ij^JI il'K'i^* tlj 1 r fl <^l *.iy jl JjiMI OjLil cAmerican 
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JjjA JL»y c-Jbr Jl SyL*J.I 4-1U-I £jjJaJ j_£ *iljdl cDennis SciamaULSw j*w>^o ali JLli 
.daidl jbjciiVl 4^kJ oJujil SbSlI ^U^TI JLfy 4i USj ^jj| Jjlll au*g cOl^uJ 
Jl «Up jlS" Jl& tSbMl ^W k*~J j£lj cj^Vl j^b J Jj^A s^brH <-^J ^ ' £* ^ 

JJ bj^> jlT ^JJI U : Jiw 4*^11 SL-iVl j* Jbjll r ^k JIjj jl2s cdUi aaj .iLJUJI jl&Vl 

c^^Allj^lill c*dll :*Ja>JI jb^^fl JJ \*yrj* d& <£^\ I* o^' Jl>JJ SJ^-lj ^L?-l J^-jj 
jnp aI <UJb o^j* \y\£ *\j~» ^Ui*JI ja juj^JI Ja^\ jla! .*J&£ aU^ *U*JIj j^j^I J^- ^JJI 

: Anthony Flew^li ^JjIsJ I 

J I ^^J^ JU*JI JL?till jb ^jljsP^b (Jul ^j-** IJJ ^ jj\ *^M ^l^P*^ L)l cij^' i^*" 

jj^II J jj^&JI jSCol lilbj .&|jb jj^Ll jl c^l ^LLJi 4jLjI j£c V <Gl <j*>Ujj j*jJla!I 

jb ^bl^l J^~JI J^ JJflJ cUiil 4»|JU JjJLj <U^!j 4»Ljj l)jJLj J&Ad j*J VL&jj TUjA J^^J 
^LjJI jw&JI 1&L0JJ l$jJ J* Jb *^ cCJlS" bl 4JUJI 4wwoLoVl 4jU^oj c^JtiaAl j&> &iyrj 
Vj JLjTblb J^JI j^ j*J <ULd cb>uj?s-^ Jljj» V dlb jb j^jl ^1 ^0 +*J\ Js>j .asyrj 

H. P. Lipson Jj^mJ .^ .J£\ ^Lkj^JI ^^lil ^bj^II Jliol ja ^LJUJI j,i^u JjjnpI US' 
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Ul ?ob ul& cp \*J>y\j 4j*Ja!l ^j^\j cOljJJI JpUj &*~j &-\ o^lll LLj 1 131" 

ja\ lift J I JIpI Ul . $£-\j& Jj-ill JU^-^JI j>**&JI jb J^J^ J I ^uj LJl cdlli *a cJL&^l 
4A^& U jtfiy *^l ^Ari b*£lj c^l <L*Jb JLjTbJb JU-I ^a US' c<jybj*A!l <Jj <L*db j^ijy 

J^lb>- j^^llj o^lil ^*jl ^ -1^1 fl dji*&\ *>[«* *-!>*> oJ^-lj &Lib- (Jl JWI j>Jj tabM Jj 

:^^a!I <d!l :ja j!li-l I Ju*j ^U#*j La JS"j j^jVlj *U*JI j^- ^li 

U^sxi .U^ay*-! bj^^ia *J&*i I j b»x^ *^ I ->- ij£ \^H (.&jQ\ jy»& <J 6 J$* ci! ^U^b 

.4j^jJI j^Uall ^>^» l)*^I ^^ <upj£ i ^^ij >%JUil *#- jla! cfiM^I «up <j*J£l UJ^Ili ^jk) I jUil 

.a*UJI j* 4JUI 4il?- 0i 4i *^ JTj JjSOl jl ^jj CJf^ll jT^llj JUJLi-l JC^JIj f Jdll 

^Ti ^jj c£^ll jT^aII ^1 cob^dl ^a LaLc 14 ^JJI 4*111 j^ ^/-jil J^->!l ob^II Jj 

.by j^S> 4*jj\ JJdjJ J& {i\jJ&\ jl J^ 

:JbJI^JI ^"a^uIT^a Jj£ll I Jla "ji?-" j^- ^r^SO I {i\j&\ ulz£ c^IjJI J 

.101 : ? buV)4 ^jVljOljUlJI^Jii^ 
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:Ijl?- %~J> U^t?- J^uij jlS' clJj^II jJb>- Ujup <U I ^j <u iUadl 4*JUJI ^jbJIj ,«J2aII 

Jr 5^s 'jsr *uii # ukrj uMssat &j isis" ^jfli j oi juiji at ij j^^ ill j* jjjjf > 

4*JUI Jij .Mol^o ^\S" jbj& Jcaka* <ju^U Jl SjUjJA! c^Ji^uol Jij <"-. jJJ? jl j*a*^ <wa*y 
A^^y^puj .Jp^SI 4wj (Jjy**£ jl J^a3 OjJ^- l^k) L£J J^ U U*Ji jl jjs& JaaII j^ *-^ c^j/JI 

. JaaII I Jut L§ip J*kj jJI *L$Vl Jb-i OlJI 4^ 

*^lj *U*JI cjliMl JJL^t^o . IjSoli^U Ji? J4^l ^J* <£j*-\ *J& ji) b^£0 cjVlj 

j^LI j^j .^y-^fl j-» UftlJb-1 tJj^ ^^* j* ^fr^ f r> 'jHj *"*" J k^\ J && o^j 
iljil *«*?■ j^ cJaJbj cJ IS' "cosmic egg""4JjT &*£$/' jp jjJjbtai oLJjSOl *LU- jl aU^aMI 
J?-b j^j *^lj oljU^JI *~o^- cJlT c^^-l SjLp Jj -(fji^l jbtiiVI JJ jj£ll J S^-jll 
S^j^-jll aljll J£9 J C^^Jj cJfljyy 4jj£!I 4*iJI oJia Oy*iJl J^j .Jp^SI £!b*- J £*iJI ^^ 

.4i^b jjSOl 4*yjb*i^l IJia *-vfl^- JcJSwj L^L?-b 
jt ^JJI cJj&I ^Ju: Jl j>^j Lgi I ^ Iaj>~j& j£j: c^\ jTyDI J ^^-1 £!L%« iJLaj 
JOJi?*j ^JJIj^-^l -^ Ljj^AJ ((JjIa» ^Li^TI jTyill J^I? Jiii .oLjjJ^JIy-ljl J^Uari 

: JbJI^sxdl ^JIp a^sJI *j*£ cJaJ? 

.47:ObJJJ4aj%^^ 

jljill J4JU-I i2Ji^-l Jl xAyji jpxj ) Jp cjjJ^ &»Jii-l 4%JUJI O^xJI ^jb jl9 cjUa^-bj 

43ydl J^"jJ cjtJ j^j • Jbuj <Ubt^ <dll o^ljb Cj: jJb»- 4JUp te*~i LD Ji Jj^ll jl ^a 4?t^l^ll 

.l^UoLiT^I «dll 4<JT J jj£ll Jb^l Jj?-oJl?-^!I 4i^l 
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oJlaj clfi J*bil J* *jil c*£ ^Jl c^ijJI J~^LtJlj J^-ljll j* Ju> JL^Jl (f JitJI jb^^l IJu* 

jl Ail dlb .iijJI ^^ jLjjIJLij c^Uall oli ^^a!Ij kjjdl OLJH ^OPjjL^^I 0Q2J- 
ij . jJSo jl ajJI 4J J^jo ^JJI jj£ll I JigJ j IT 11 c^Ji^jNP^oliil aJu* j* Jaii Jb-lj ^?- jlT 

*U? *Ja*!l jb*ii*A! SjJiLo &*~aT cOljJJI ^1 4<0b OlJb-jj JjSil Uj Oil cjUa^-bj 

j* j&\ *LJU)I <£/rt Jij .4! I l^il*- ^Jl oUjIjJI J^aij dLJij cdLIi JJ Ub^/rj alJJul 

Lwi pj^jll IjLA ^jljSStJ JjiJJI j^U-l cJ^II *.UiP *~o^- IgJ J$jtei /<JI Jplii-I J^oSiJ .4Jb-j^ JS" 

cjb*ii^M IgJ OJu>- ^Jlj c^ojJIj S^LJL! syrj l^i j&l^ "Sia*dirfi Ju* :"jL#"&*ft\ 
cjJl^l l^J Iju ^Jl "^la^xJU I " o Jla *jJ*J aajLJI il?-^il (Jl^j j^ j^<^i l^J -J^ = & J*^ ^ 

.JbMiMI^JJM) 

Jup\jvjZ j&\ c4JliJI j* 10~ 43 jjj^ J^y Lpww^jj ^bjjill *J&uJ J^^l Olj^^fl Ijljj 
oJla JOJl?- liU jS3j .aTIj^I ^jJJI JjlaJI *Ja^*j M L^j Ijltl Sjl?-^1I oJia Jixj .4wwj Sjl?-j 

jj-l Ijjb JUP ^jJL^o Ji^k Jl ^b>Allj OL^bJI OPljS JQ2J J^aj il .ObLJ-l ^l>r^ i»j^JI 
4^b& JT JJu^u cOQa^JJI dib JOJ^Ujjl^ii^l IJ^i JjVl oQa^JJI JJ OJ^ U jV 

. ^b J-jAJ t j ^j^JI Ji^JI ^jJL?- ^^t^i ^lj «dj clJl?- ^^ Ob jlji ^U- 
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j£c Vj cl^Jj Uj 4J&I ^a 10 ~ 43 j* Uju bbjJ ^^Jj JS" uL?- j£c ^LoUjTi IS 

Sjlj-J-I 4?-j^ CUJlT 6 JjU-l J^ 4k*JUI oJU* JUaS .4k?JJI d JUb JUo VI j-ajJIj *iLkJI UUjJU 

cjVlj.jiLf (100,000,000,000,000,000,000,000,000,000,000)10 32 

4?-j^ j£jyjd\ +SJJ/&' ^jObj-jjJI (10 8 ) <JU*Ac j-^oJlJ I 0jl^-4?-j^ jPj\ycJI *£j c&jlA« Jlibub 

,ip| jl Lcj .obj-jjJI (10 11 ) i?j*^j$>j ^j^i\ *&&* l^-o^v Jj^k /<JI ?^s^ j&v Sjlj^" 

.4Jli!l^ 10 " 43 jupSjIj-J-I 
IgJ Jj£» ^Jl 4k?tiJI Jl J^aj c4JliJI j^ 10 ~ 43 &JUI $>UJI j* *U?I ojk?- jk?d UJuPj 
jl 4jIj c~*J J6Jl\ <jyb* <jy ij^jll Sj^ill d\ Jl La SjLSVI jJUCj .iJfcll j^ 10 ~ 37 Jup j^jJI 

<j^ JjJbj^ljS" J bjj-A« JjJbj^ljS" ^JIp JL?-Ij ^jJL?- <J 0J>m23 4>*aj oj^vi JP OJi^) U V 4<jcJIj» 
1 29 C**JL_}d^?-^L_PjNP J-jL^L^L^OjI^I^L-^j^eJIjL-aj .^L-^JLJlJI 
di* JJju Olji &il Jj£sij .jaIT (100,000,000,000,000,000,000,000,000,000) 

6 .4^il 

j^ «j^- &U j* \zj?- 4w^jJI oj^aII dJia Joe .4JliJI j^ 10 ~ 2 JLP L*j&I Jl?tuoj /<y*-l ojlfl^- 
tiU-jll oJU* JUPj .&Tj^ Jj*b 1 00 Jl cX^j Ji ojlji-l &Tj^ dj& cCi^ll IJU* Jj1?xjj .iJlsJI 

^Jl lJjjJj^JIj Jjjj^JI Js* O U^ J^lj cjjScJI J "early universe""^ I Jul I Jj£3l"IJu 
positron Jjj^j^l c^Uall <u~*?-j Jjj^VI (£j~» J^rji Vj .Juu^J2j i SjJJI Slj5 J^ij 
VI ?^J V 4k?*JJI dJLt Jup <uPj^oj jjSOl ojl^ 4?-j^ jV c(anti electron Jjj^VI ^Lis) 

.OUjj^J^JIj 
sub-atomic particle ^ji Jj^ *««*? J^ JjSi cuijj J^tj dapUai ^xJUl dJia Juo 
.4JU-I ^bj^JI J^-ly ?v^ojJ ^^^d (^" ^t** &i- J^2j jl um |t-s*^!" J^ L)l ^^ -^b V>Ab 
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j I J*JLa!l jp ^I^xjI ,J^I j&- <uV c^ljl cJj^j oU^J[-l ^1 ^jl?j jl Ijl?- ^11 ja& 

.^Ui jS^j Jdij^ Uyo cj^lj 

ifljjll iljll JT jluy IgjSf 4JJI Syrj Js> till +*te*i\ jl*Jlj % i\ hjaj &J& 
JIp oJb-lj 4jIj j^ Jil J^j aJ^JI j^ Ls^l OUJ _ OljJJI ^1 

jl .£olill Obti^aJI J J^yaiJI ja Juj^ «u^j ^^ ^JJI Jjljxll 

c^bj^JI uyljS ^1 c&jliJI uyl^Ilj (jlsll ^UaJI l)j& Jdl cjUa^-bj 
C-w^j .4«jlp ig^J&J < r >\Je*p\ <UP LLj J I o^lp fijJ j[p^Jj\ Jju 
c c^JaaJI jb*& VI dLIi JLc cJjSLlI J>J> Juu iJaJ- JlT jl I Jut 

( 3 ) Jl cJL^j Ji Sjlj^-I brj* <1>J& c^s^JJI dla J .cijJI j* 4jIj 
oJLA J&- jtup = J ^IfisxJJI J^ oJL?-lj 4jIj jJj j^Aj ij c4?-j^ l)jJLj 

J^ aJjJI ^0 c^Jbll ^LiVl J J&l I^jTjj JUj^o ^j| cOUjjj^Jlj 

.oJL?-l^!l 4JliJI jP ^?- Jj& 4w^j oj\$ 
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e.o £ s v v g. ' ' s- v 

j^jUl J) JAJ OljUUI J Ja 4J Jc^j 4JJI jl Jj Jl<p 
. 1 8 .'Ty^-I Sjj-wo <f|*Qj U JjuSj 4AJI J I 



jUil cJS^I IJu* jp j^ydl cLjL^- cJ^JI j^ l)j£» aij jnJ j£! al^-jLT jjjjj 3 , 8 Jl ib-^ll 

oJU* b^UgJI Jc^o^l JJh cjlT 1^1" <^b J^a!I b£c c^ijJI iJlA 4obw> j* JVi I^T Ja~-H J 1*0 
V^UjJo^jxllijiU-l o^^Ia^ jUllP^b-j J I <tt£lkuob JjSw cLj^iJ #l$£ll 
Ji ojlj^-l &rj* &j& ccJjJI dJLli Jji?tj <Gl J 4JU1I OlIi?tJJ Ij^j: OU*JI j&\ JU£ 

.AjJljJI j u^*jj*^JI /C^ J^* iOjJb**ll ^tjJJI cO^' cMJ^ ^ ^ ii^ ^*^l /<• oJUfcj 

^^l jl& .jpli JSwj ^rj^j 4^-lj 4*Lp aUI LjI ru^ljJI j^j . JjlgJI ^JuJI Jj^w _ ijiU-l 

Jij&A bca Ob jjjj^JI j Objjft^jJI *<*£ lJU J^j .JjJ^ aUsJ j JjIa JjljJ JJ^ <j! *?**0 j\*d&\ 

.o^lil ^JjScJ 4^j*AJI 4iJjJI ObjIjJI JJjScJ 
4?-j^ J^bu j .4?-j^ JjJb ^l Jj^JI &j\j?- terj* C^fli^Jl cSjJJI iJiJ&A 4Jbll oj^l $-LjI j 

antij^jjj^JI ^Uioj cneutrinoj^jj^Jlj tanti proton lJjjj^J I ^Uioj cJjjj^jJIj tphoton 
iU-^ll oJu* J S^j^-jll QU^Jrl ^wo^- oLoS* J I Jl La SjUj^I I jJl^j .oj^Sy S^dlj^o neutrino 
j^JL^o *,%%*.>■ ^I 4*^5" ^Jjj-^j Jil l)I 4?-jJJ cIjl?- ^l^- jjJLj ajij j^JI ^-^v A° LjJ^lijJ 

.S^U Jl 43ty I J^i ^j oUs^l a Ju* d^Jii ^JJI ^Ikl I ^j^%o 

j^ OlJ^-j 1 jl JiJj .4*lb V>Ab Oy>-j^l *)& ^IJ^I (Jai clJJ .SSlt 2^ tbw Objj^j^Jlj 
OlJL?-j j^ OlJ^-j 8 JpL&j iSlU-l dJLA J .Objj^j^JI j4 OljL?-j 8 %» C^u^-I Objj^^ll 
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j* jljj^-j jj?& cdJUJJ &*~Jj .43lk 7?£* OU a/uj^JI j^ OljL?-j 8 *a jJxaJI OUjj^^M 

£lT 131 cJjLJI J tell Jj .jj^ll L^j ^JU-^ll ala j4oj">UI oLXlL \jb\jz> &jj&y\ &j£j 

h?~j £j\jjj&y\ ja ^JU OUjj^j^JI ^i~uo cOUjj^^M ^OP j^ j&l OUjj^j^JI ^OP 
£j\jjj&y\j oUjj^j^JI a lop I cJlT blj .lilka JjScJ ^lil jj^ll j& ij Sj^il 4$lkU 
^Jo^bj!! 0J1& jLd cdiJi **j .^^lil l)jx!I ji^^ i^ JL?i jJj 4dLla!l jnp ^^-Jj^uj j)3 c^jLkOo 
.4k?JJI aJigJ JbJI jjaj\ Jup Jj^JI J oUjjjjJI }Js> ^La; &L>^k} ^> f ^bjj^^l ^**£ 

J col c^^ obL^- J*>U j^ aJsaII jL^^I jp &£UI oUg^JH ^IjlpI coj£ jlaJ 
jjjJI ^lp Steven Weinberg -.j^j ifJu^i ibu^l ji*>j .^til Jj^SI J&-& J>\ i^Lg-s-Jl 

oU~*i-l j* Ulc 4»jLao ^IjlpI j* 12?- lilj* 4-LJ-L.ll JjVl jplijJI J jj-£JI jLTjJ" 

OjJL?-4jISCoJ JL^IJL?-^Ao JJ^ J^rjij .p l^^lj^^^yljlij c&rj^L)j*U 1,0 J-a 

JP OUjjjj^JI ^OP Jij cOlJjJjj\JI ObL*ia J-P OU^j a/JI ^*LP Jij cOlJjj^jj-JI 
jl * J a s* * j o^Ldll oU-vw^i-l a OLwi-l J^J^ -^ ^^Jj ^rd ^^ cOU ajjj^JI ObUia 

•^Tj^ l)J^ 3 00 Jl Ob-jjJI u^% j^ Sjlj^-I brj* C^dA?tJl Jla! .4pLo 
Lj^a^j A^UaJI J^l?- j^ 4dL!a!l «j Ob a/uj^Jlj oUjj^^M cJlj Uj 

.^^lll Jj^JI l)J^J yt.^tJ ^JJI jJlaIL Jj^JI 

p-**j4>^ jlji^ol Jup u&rtj*^ Sji Jjl Jj^jj .j^tJI lg*£*y ^« JpL&JI ^J cib^JI 
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Nf 




OLi'jy (t-^J -**^ <£s~ I £3 lj ^ V I Jjji; (fra**^ j^" fl 8 -*^ 
j^iaJI L^^v ** C-ju^ jjj c^jJI J&Ip oUjIjj ) Jp a^j ojjj? 

c*£ *^ c"ji?-"4jUp ^ft 4jUa!I o*La jl :jj&j l*L?- *^-a ^.Lw U ww o l 

4pUI Jiw Ljj^j Jj&j ^JJI caLIsJI IJla J I jJuj .o^J^4Pj^j 

*Ja*!l jbtiJ VI jl IJu* ^yuj .<i1Up Iju jl JJ &LJb 4a1I^c <u£^ c*c Ji cLail ^S^vjJI oli 

J^!b>- c^Ujj <Ubwo <dJI o^ljl JL^bib .J* 4J +&&CJ& 4a,o,y2Jj Jjxll <wJy ^11 S^ljVl J I 

4£j*»j j*a*JI Lj^y jp lJuy 4»IjlJI JcuaiJUl ^Jl .Olg-^Jrl aJu* jl Jl La $jUjVIjJi£j .yL^ 
iblgJI aJ&JI As^r *j*^j <j UsjI c ^J Jj c^^^?x5 O^rjj^JI olji <j-tj& <j s^-^ r t<^aJI 
JaJlj j^j^illj l^TIjSOIj obji-lj oljJJI Jl &L^Vb IJu* cajJI Oj^JI LjJp J^u^j ^11 

Jjljjj ftUiyj 4*jIj Sb£- liij c*J] t(Olj4' rj^* p ^! ^ } Oljljlj^llj Ol^lj 4j^oJjl 
jlj j^ull l^^y ^« SjJJI jij&A ^jikll OL^^i-l fu^j jl J^t^J.1 j^ Juu Ijf ^Jj -0^^ 
Ob fr lp^Vl jkdlj Ji^JI jP lj^ Juyl J^u U jLd c^^Ualb 4-A-JjJI OlJ jl>sJI L^JuJ £& 
c43^Uaib Jj^j jj^JI J5^%*J SjipLJ,! AoIjjJI^jj ^Jl aJsJI ^^j-jUa^-bj cOl^lj l-^Ij^II 
jflU- 44JUI S^ljl ^ft Ju^aJI *-j^-mxJI lla ^aj ^Jl S^ljVl J I dLli .L^Ay isj^l ObjIjJI ^ajj 
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cib-^ll a JUfe Jij .l^jli J^- (j Ijpsjusjpjv ^Jl cu^j-jjJi^JI oji A*j (£^ Olji cJ^& JlaJ 
oUjjjj^I JT *ij 1 lilij ?^y-*^l oljJJI eJj& cAi"' :Jiw 4P>s* iLuol jaJJI ^Ip l^kj 
^j^o ^Jl OljJJI 4J&U oL~*JM Oj^d cJa.jS'j ?Jai$ u^*jj*^JI «ji Jiy<^, ^bjjjjjdlj 

lift J&^ij -Ifsb jJI c£>^' Olj JJI JTj u^-jj^JI oji j*j& J p^W> j^wi»j j^ij 

<jy Ijflll a Ju* jLs cdJUi ,JIp Sj^j .jjxJI *j*£J ,Jp o^a .J I Ltyij <L*> jjJb SjJxp /umJI J*^ 
J^w^j jl j£c &JU-I l^oJ jp <^uJU jjIjpxjI ^1 oj ^^ kUi! &LJb obL*?- ^Ip L~* 

aJcjJ aj>*jjj J (gSjA) ^£ji il .aUsaMI j^ IjjjS" IjjJ 4kiL!l aJia Jp- Stephen Hawking 

: J-^ l)I J^c b? IjjST Jal ObL*?- Jl J^uJ Igj l^aljiaJI 

9."^U-I <Uj*?- ^1 J^aj J I JJ Jj^IIjLjJ^ cfrj^- l)jJU JjJU (JaJI &U 

:^buVl JT jyj jj^JI jjy- cjl cAi" Hugh Ross 
Cj^^JI JjJLjJ .^s-j^Jlj l-^JI S^aII? 4J OJli ^JJI J^JI dlli^A tJU-l 4*^ ^jJI jl" 
cjl^llj (jLojJI 4»^laJ liij cJj^JI AjiIJLj a« J^jJI ^1^ C-^Ijj lilj .^tp *^j c-^-wo iJbA l)j^j jJ 
Jj>JU ^^Jl JL^Jl JP UU AkUvJ* ^jsj Jju (J J-oiU bLS" Jj^JI jj^i? ^J C-^wJI l)j^J lj! ^A^t 

.4jj>JI ^by*^l ^jj^- «.lj a /U^ij ^^^1 *yr^\ ii^j^t ^jJl^"l c?l 1*^ lij^jj ... &}yr^ ^^*»j 
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1 ."Jjxll Jjj&u 



(Ja-li 



bitf^i 



J I j^- j^ ^J b- jtA I Ji»^( j 



.<12:J*dl 



oj^T 4o^jL^ VI jy- Jup iSlkil JjijJI JjljJI^pu US' .4JLSI SjJi Jp 4)1 JJI oU%JI Japl 

.<d ijJ^- V ^JJI <dll Jp Jjj^&Jl^pJ Uj^-jj Ijl?- 

** <£>2ll ola cJjSi oij .ajJI &ai-l ^bj^JI J tejjk\ "**jj % 2\ 4~°LoVI ^>a!I" Jl <jy Ijill 

OLjjj JS" j£j£^J SjJiLo ^Ji^Ji jbxii Vl JUy 49 JU o^JL^4wjl (J&ji l)j^ OL~**?- <Jjl l)J& 

Jj^II^vp 43Ju m ]pr\ \ L^ujjjj Ia^-jj <.<j*&\ l)j^!I L^w (JaJb ,yJI tOljJJI ji*£j .<uJi)j jj^ll 
gravitational 4jib*J I Syill ^b & jydl Js£ll o*^* *J* -^ <£>^l a^j -^^l ^^ Jpbb! 
strong nuclear oJuJuiJ I & a^JI S^aJIj c electromagnetic force4j^J?bwj^3l S^aIIj c force 
oj^j? Juij (£jjti\ dJia j^ Sjl?-Ij JS' jt^cjj weak nuclear force. ZL**al\ kj^JI ojjal\j cforce 

£)\jjj£\ ajjUjj .^jJJI &J* JlkJI ^ *^I ^it^aJlj d JUJUiJl 4j»jjJI <£>2ll J^aj Vj .jJJ* Jl£j 
J^y>-I SjLp Jj cOljJJI Obu^- Jjt^tJb _4^J?Uioj^^JI S^aIIj 4jib*JI o^a!I _ jlyLrll 
<ju &jUL« *lyrbj .^jdll d JLgJ 4&JlII Alb L-~oldl JP Oj^l j* Jli-I j^j^l a IkJ gJ *^J ."o^lil" 

jb^VI *u> JjSOI^vp cu^uijj oUJ ^Jl Sill I JS' jl ^ftj c4jUJL! oj^io 4^j jgb^^i ^^a!I sJia 

:4Jj&jdl iik&\ (£j&\ b'A&jiS\&* cOljJJI 4j»jL*il j^LaII 
iJia^jjjij .SjiU J^IS' £ijy J^- j^ ^^ill ibJI jjjS^zj ^ L - voLv i ) 2 1 ^j-L!l oJla ?t-<w%J 
j^ oLw^-l ) ip aj^AII jj^l J»2^ j-« ^^aJI dJia j^c Ijl?- jJ^ lJj'jj <J! ^^^M 0^ ^^^bJI 
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15: 


oJbtLiJ! 2jjjA\ ojiil 


10" 3 x7,03 : 


fojua)! 4jjjJI ojJal\ 


1(T 39 x5,90: 


4jibdl Syill 


1(T 12 x3,05: 


4j^J?Uwj^\)I o^fl)l 



ola jJ ?SjJJI SljJ &j£il OU^JH oia JS" dLoLc Jp iaiLi jdl S^aII dUt oil ^ U .Sjujlp 

."oJuJuiJI 

oUjjj^jJI J*£ ^l&lgjj c~?w jl£c oJuiJI j^ S^aII aJi&j .&L»^kll oJl^j SjJJI o I^j Jj&jj .Ijlaj 
^Jl ^ijJI oU~*Jhl ^Jp jilaj l-^^JI IJcjJj .ol^JI J^-b j^aaJI lfyi>tj J-^'Jj oUjjjj^Jlj 
il 4&Jb 43Ju oJia Jflj^JI oj& cJa^ Jij .4w*j*A!b "j^aUI"^u ^ftj "gluon"^! S^a!I aJla dUxc 

CJlS"jii .ObjjJjjJIj ObjJ a/JI <ju 4wJC« 4&L~ja ^£> eMb^S JJ^ J^-*^ S>dll ^JlA ^^ ^r~i*J f 

ojiJI oJia cJlS'^! Ul .j^aaJI L^a^y a* Objjjjjdlj Objj a/JI cuoUsJ d%& Juil o^a!I oJia 
jjj£J aJ^AII ^^oUll jJla!I Syill ola c**L jla! .objjjjJIj objjj^-JI c^uio! l%}$ <Ja*^l 

.*Ja*JI jb^VI j* JjVl ^l/ll *u? SjJJI ol^ 

j^ Juj£ Lj^lycuol j^j^o ^Jl c&jJJI /bL^II J*^ ^^Jl *^*>ll l-w-JIj -bfejji^ ^^^t J>°J^U 
4^1 S^aJI oJla j^ Ijl?- Sjyu^ oL^j/ja 4JUa!I j^jJlaII IJcgj c£oIa)I Jj^aill J J^aaJI 

.SjJJI Slj; J^-b 
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j*~Pi il .SjJJI J^-b *yr£\ jjljJI^a o^j*^' c^ fUaJljlj^^l J J^lj^l (•*! Ji?-I £J 
"4AJWa!l & ft^JI ojjiil" J^xiij .L^o SjU^ 4*Jol OUJl ***Pj ol^td s-LJo^M jL^jI aJip JjljJI IJla 

W»l*jj|3l SjSJI :j|jdl ^O0y£$l <^i^l SjSM .3 

(•****?■ J^ lj' ^-^ ^ <jy *x2i .*bj*All itp J JuJl?- j-»^aP aJlac S^aII aJu* ^U^TI j*£j jla! 

oli £jU~Jr\ J*£j 0^?" ^-^>^ OJL?sjj L*a$\xi\ 4jb^£ll OL^t-jJI ol; OL~~i-l 
^aJ c&L^kll aJlgJj -o^JI L^a^y^pJ oJ^sj^-o LgJj^- Oljljdl J iiytzj ^Jl OUjj^^flj 
jl ol^JI jP lJuy OUjj^VI Jj^Uajl Jl ^Je <l)l <UUs j^ SjaJI sJia oJjj Jj^^J^I jl 

.SjiJI aJiA 4<>J J-^ SjJJI jjj^J k~*ai\j hjM,\ S^aIL oUjj^^II oJl?o Sl^JI J^-b 
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ojiJI LdA ^ft LfJLd co^Ip l^lj^i *^~J cr" oJup-jJI S^aII ^a S^aII a Ju* jl ja ^^11 ^lp 
Ljjl 0^" J c4j^U-I *->l Sj2ll oia Js> jUaJ U SalPj .oUjiail ja jji Jil Igj^ j$yu ^11 
^ft oj^JI aJu* J I ja +£J\ ^j ."mass attraction force" "Js£ll o*^" sjS"£3l>!l J ^*-^ 
L^ajy^tj l^Ja^ol^ oJL?sjj Ij^- £#*£)! Js^ll jLd ^y^l ^jilU ZjjULa SJlJo ^jJJI JJI 
. j^aaJI lf*a*} OljIJLo J Jj£!b S^-jil aj^xjJI a Ol^l *lk J e-^-JI ^ft ojflll o Jlfcj . <j*a*JI 
o^aII aJlA SJlpLvj: j.^^%tJ I uy <jyw ^\Xa ^j**£ /£r***^l c-^lj^Jlj j^j^l JifiJ '{Cy*"! *J*3 

Jl?- Jjj .^UaaII ^j j^j*^I j£ j^xj Lsuiolj clAjlJw j^ o0j*$\ c*s-Jj*$& l»jp^S\ cJaiLJ iSyill 

,j.^jJb j^j^M AjJa^Afj cj^aJI ^-*<2*j aj^tJI A^UtftJ ojiill dJlfc 4«J J o^bj ,J^I OjJ^- 
|jl^- oJL*? s-LJo^M dit OjJL?- O^U^-I jl dJU jJIj jij .4*^*^1 6jJJi\ jpxj jpxj OJ^tJj 

.cJjJI 

.Jj£!l ^J^J <J4<w>U-l J^lj*JI J^^pU 4~oLoVl 

JVIichael Denton JjsJa J&U j>gJJ! &ijlr\ L?r^jJ\ 2lp 4kiUI oJia JjLj Ujupj 
How the Laws of "Jj£3l j* &UII L^ljjJI uyljS ulz£j uiS :&cJ&!l jJi"<obS" JjUjI 
:<U I J I Biology Reveal Purpose in the Universe Nature's Destiny 

c^JLJj ^yvw^JJI ja IjA djMy JS' c^^^ (*4 (^1 SIsS* cJl^Jj .jj^j j-^aSI <0L?- ^tjb 

jl aj4 4»l j& 2 co^S Jil 4jiU"l CJlS'^l c/^^-l 4j?-b j^j .oJ^-lj h^tjpxj 4jL?- SjJ^ 

S^aII cJlT^li \J& Jil ^y-Vl j^aJlj oli^UJI c^Jj .J^bVI J^ jjScd olj# 
Olji 4j»I CuXC li j jJTw> J, I X?-^\ j*&j6\ jA u^*jj*^JI jL^J c^LJLi CajuJ>\ SjujlJJI 
c^wjkbwj^^JI o^Alb 4^jLao yj& t£jb\ SJUJLiJI o^iJI CJLS'jJj 0^-?-^JI j-o (Cj-^l 
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j^-^Iil cJUjj<UL?t^4jJI t dU% tjAfllaJI lJuidiiUj .^uSfl 
i 4^ll^l^lj%J^.ULj !> dJljjfjAj < (l 727-1 642) jjjJ 

j^jj cil*il —jj «u-^jj ij*J 6^^ JS" ( Jp <G liaJLj jL^il iJu&^lgg^j a 



t*j4&l iJUACJlS'll da*MalbiJU-l L^J^Ab^l C-jljiJIj ^^2ll d JLgJ j& 1^1*0 1 jk-^IjJI 

<jy l^fll liLo SjJlaII *Ji!b <ob?tPJ jp Paul Davies j*io J# Jsjy^l ^bj^l j^ Jij 
Sj^-Vl oliUsTV I jS3j .dUJI Jl Jil <ujJ ibjj cOlJjSOl Jp iJjjj ^ll Ub Ujlp" 

12 ."4iyaJdJoj^4dJu 

.4j*oLo il /CjaII oJ&jbji j*>Lol ,Jp jUjJb jiba (t-JfiJJ ft Jpli ,+M.o.vii 4^ Jj£!l 2j~»J ft 

^j'j^ (J^ L5^J c c5-^' <Jfl>W?b LjjIjIJL* J a^sJI ) JLi cuJ.bJI Oj c^JUl jl JlJ^uo ^Ui LUb lilj 

Jl aJLSI jLil Jij .4JJI Ujji jJI "^jjbJJ"l2ij ^^a!I JT J^uj .^j2JI Jl^L ^JjJI SjJJI Sljj 
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.2:i)ll^l^ljjiJlSijiai 
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OjiJI ^Sj 





cjUa^-Lj c<UIp jJb£. ^JJI ^o^SOlj dJU-^-j oIjLJIj obljJ-lj JU-Ij 41 Ij *lj$JI jl 
Ijl?- &Lib oU~**?- ^» oljJJIj .oljJJI <>*% J* ^^t J ^ ^-^ <s&\ ob£!l oL*jL^ 

*J*T l)jJ^ /j» ifr-jpu ojJlll^kS A^j .Obj^oa^J.1 /<jSI a) J^x^^ob ^j^- c^il IaI^j jl J^s^^j 

jUJil j^ 
.Jbc Oj~Jj jl JjbtJ b^£0 cdJDJJ .(fjjti-l IJia jj^sa jl jLJ^A! j£c ^j 
IJu* J<bj^-jll oljJJI ^jj jl J-s«u*II j^ dbl JdU;^ .iJju Jl^bi* J^dbl J^j 
^^ iJju ^J^^r^ll -. bdiljnii jl Jl^^^JUIp s-^*^ cC^IjJJI ^^Ol ^/^ ^JLJl cJLS lilj .-bill 
ja Sji JS" JjSsj cj^j^M +ttJ ^*^t J f^-jll r- bill Ttwaj jl ^/*cj .iUJI *?&■ Jl J-msj 

13 .j^!l £*■ *^*j .. bill J>b s^/rjll oljJJI 

lOljJJb*^*^ JTj jlXo JS" J I UiSj OljJJI^^^Jlo *^ily-TVboOj^iJ bj£0 
jl Jjj^li Ul Uiil jfij&ij coJL?-Ij ttJU 4*?- <jo^j^"jll OljJJI ^j^- /<m2?xj l)I *^y b)l jfiJ\A^ 
j&\ Jl _.b?d LJLd coj^ll tujlf* j^ jtijJI ^ .4Jbll Joji (1,000,000,000) Jjjb^j^a^u 
14 .ytMaJI &IbjJilS^- J^-b <bj^-jll OljJJI ^Jl£ ^a?tJ 4uo ^U^w<^ j^ 
?ojyc*all 4jJI oJia J^-b Jl?-jj» bU cjil 
^Ib^l j^ Jl?-j JLiawj Jjjb &\1oj Js* ^j£* Igjld clJ^r jyw? SjJJI jt^v jl j-« *t*)\ ^ 

.JSsT JjSOl Joly ^JJI ^LlaJbjjkJI ^L^ ja <CjjLa« jS^c 
Ij^j- oj^-S" 4dLwO JUtJ 4j»jIJL« £ilpl ^t}j?%£ Objj^^M j* ^Jl£j oljJ j^ Sji J5" Jj&Sj 

.ObjjjjjJIj Objj a^yl (tfO**^ L^r*"' OU***?- ol^JI J^-b *^-jjj .oljJI jP 
jnPj ^ i^ JS" j^Lol Jix ^Jl SjJJL! ^^bJI jnP s^jTjnJI ^ o^kJ J&**> cJ^^aiJI I la Jj 

.o^U c4j»L^JI ^Jj ObiJ?- Jj^J OljJJI ^o^J cJfl^ (CJ^i \ c^" 

l-^^?- Ob ftjjjjJI ft Objj a^jJI /^ <j\a« ^Jl^- /^a cJflJbj a iflyMfllb SjJJI Ja^oa ^J ol^JI J^-jj 
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CAi^'.- i 







^iuupj &iJy J^ (0,oooooooi) io 8 ojJJI^ki<jL^j ^^iJ^Vbdlb jpj^uUj 
v^r ug% flj^- j^ l*j*r SljJI *jv" c^j^ ^ J^j -(^° (0,oooooooooood io~ 12 sljJI 

^?- <G*^ cbJl^JjSsji j! d*?*JI IJla Jiw J^Ij -^j^l *&&• J Jr^l ^^ ^^ J fj^J^ -.bail 
cUly jl li?- U^jl lilj .Ijl?- Sjyw? cJlj U ^Jl tSljJI ^y jl ULc Lip J^ts^j cj^LaII IJifj 

Jl J^auoc^ 1 0- 8 aJLII ojJJIjkScAsa^^ 1 0- 12 aJLJI ol^Jl^kicAyaj Jjl& UJuPj 
1 0~ 1 5 Jl -b^juJ 4^>Jb L^iT Sj-iCJI a Ju* %: jl U^jlj o^S" SjJJI jl La*JI lil :4Jb!l 4^JI 

16 .ol^J (1,000,000,000,000,000) 
j* Uj?- ^jLvj SljJI *j?t^" l)I j** (^j^ l<^ ^4JjfejJJ SjIjI J£'\ j?-\ i^i J^rji cdJUi **j 
LJj J I Jjiaj (Ja^ .SjJJI ibS" j^ A 9 9,9 5 j£j£ oljdl ibT jLd cojJJI *^" j* ^ <ju% oj-Jxp 
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-J£«jD 






^^y^JB 




_ 


r j 



?j^ ^1 J**L> s\£j V c^y^l ^"L5 j^ 4<U I J^- jj 4l^JU5"b &u*a its' J^ij ^l^j 

^Aj clgJUS"b OjJJI ^JLp ^jLJb 4£jj* C~*J SjJJI 4Jbx! &j£ll 43ls£ll jl J J^£ L-^^JI 
g>» J& <>d% 1 <U?-L%o *ijj* dLjJ jl JiJi .Sl^JI J ***4 \^lj& LgJ^ SjJJI 4bT £l ^^u U 
?dJUi Ja& jl *JeuJ Ja .Jl?-Ij Wjftjv* Lj^-L^ 43^£ J Jjjdl OIjI *~o^- ^wsj J^^k^i* dJblj 
J (£j?-\ l£ &I <uJ^ *^ ^^ ^ tM^ ^-^ J*^ cjl fijz^ hj^\ Sl^JI J^Ij -aJ^^j jJ A^Lj 

O* l5* l£^ SjJJI J^"l^ O 1 ^*?^ Ufr^aju a* ljMp-L&j jLjflP jbjJ Jl?-jj cJk~o ^ j* 2 *^^ 
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Syrj ia^-^j i\ LJp J^t^vj clJjSOI J S^-jil OljJJI ^OPj SjJJI *jjt^- J^bJ UJuPj 

so iftoSllSj^djj^ 




.a^f %>l Jp^^jII fc*UI I^pLjI ^J5U SjiJI ^olijjtftylj oUjJj^JI o«^UUJI 3UI $1 
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WW 6 Ik 



lill :<u*& Jlj*JI Jjj&JI Jl ^>i-l jPJli IJlaj .p IjiJI 
Olj\yca cSjJJI l)j&2 .jXflJ b^£0 ?£, l^ill IJla Jiw J^-ji 
iry^-l *.,-*> ^"JJ ij 4OU a/v^JI LgJj^- j a Jj oljJ ^a >tk^o 
4iL*ll oJLJfcjyLJLJ c^-ilj-JI Jj .ObJjj^^J^Mj ol^jJI 
j^LfllL OJ^ 4dLw« 'V^Jo lg*9 J^-j* ^ li^'" ^t^-^jjN^ 
: JbJI jsxJI ^ j^Liil I Jia ^ *>ta H-O*^ J I L^cj .^jJJI 
Jjj^^fl Joe JL?- 1 j >U»^-*> LftjJaJ SjyL^4-JL cJli" lil 
oJia j^ jl?-Ij j^UjJLS' *ky ^1p SljJI Jj&uo cSljdl <JI oy^l 
JSwj-t^J-l iJia^w^jJ JbJI Jlslb JlgJ^uJ jlb£cj 17 .4XJI 

:Ub*il Jj^TI 
Jjj %y *£jj**&>\ lila .4**oLo Osl OU«Jh! <jy j\*S" p l^i J^rj/' 
c^oUl ^IjLlall ^JIp ^j^-jll j^jJI j*»lj>* O^^^l Sj^ I^J 

LJ 111 a ljuJ^£jj£ o^jb <l!j^-jjJU ^JJI &ij&jy\ +~«tjyJ& 

tjX^Jr fcj£l\ oljJJI JS" cuju^ lil t/fj j^j .(LJ^S ^Jjjk^JI aJua l-JIS" ji^u ) LJL*>Ij 

. I Jul J*>Aj j-° j£o£> jJ cj^aaJI l^£*J 4ww0^lo <U* *J&U«j J&- ^l bjlkja C-^t^l CU*?xj bca 

jLaII +~*»pr j**0 J iJliil jjTLo ^J^l co^4l u^lb ^Jj j^ l^l ^^ jJ c*SI^II Jj 

18 .">Ujlll j^ «^r cJflJI j^ «-lj^*l A^aj <uw- aLj ^JJI j^jJI 
UjuaS .UyL^lj jjSOl J&jydl o IpI^a! I j£ I <jy Ifrjbi^iJLa jl ^JjJLJ c&aJI aJu* jupj 

OIpI^aII jl *^l cOljJJI J ^j^-jll p I^aU I^jLL* IpI^S <£^"l Sj^ ^y tajjjtJI j*J LuPl ^jJL) 
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j£ Jjjj ojjbr Jp Ju^^-j SljJI J*-b OU jjjjJI Jyrj 1 9 3 2 aIp J Chadwick dbj^Uj 

o\jii\ J^-b J^-JS jl ^JIpj^La!! ljjjj^JI *&&" <*^j -SjJJI Sljjyt^ ^^ J^ j* UjS'i jla! 

,l>u io- 15 4j»jJJI 

IJlfc J&- cblj Jij .4£^£* ObliM JoJlft j^?Lp &u*JIj &lil C-^JjJ ^JJ Jj^J 4ji-l jnPj 4ji-l 

.L^ii oUyJ[-l ja IajjJu ccJflJbjj j^aaJI lg*^y <uJ£ olji j^ 4a!j^ j^LyJI j*^- jl cJ^-l 
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jjjjShojSyi 




OlTjIj^II :^dl i>rjU J^U31 ia^l 

J* OljJJI Lgjvo jJby jdl OU^JH yu^l l)I J6LJI ^I&pVI J IT cC**i« UIp 20 j^- 

Particle" "oU~*Ji- 1 ^bjJ"^^ *Uj->jL!I Jc j *jj g fc Jj ^Lki^l IJla ^^1 Jiia 
IgjIS^j SjJJI J?-b S^j^-jll "sub-particles" "kjJJI JO oL**JH" J cu?**j "Physics 

"quarks" "OlS'jIjSO I " ^^J 4»ji Jj^ OU,^ j* LUi JjScj SjJJI Igj^ 

1 0- 18 :LJlj&JlJI j-o^j-S'I IjJlJj>JlJ eJl.j-'je— t— II ^^JL- e ^j_*L_!I JJLa-JI oIjJlJ 

.(*• (0,000000000000000001) 
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<ju SLil Colj U&& ^OlTjIj^JI (ju ^lia* ^jJ^T S^aJI oJia J^ju il cUi»l £)La Jl l^JUi 
j&'V j^aaJI U^mQ*j jp Ij^j jl u^jIjS' ^1 Ajku^j V c~?o S^aJI dJia Lit I colj cOlS"jlj£!l 

*aj .Cj\jjjl£-\j OlS"jljS3l <>? I J^T ^y J^I^J ^JdJ -SJUJLiJI 4j> ajjJI o^a!I dJLb: gluons 
Jj^ OU~~i-l ilP jP (JuiiOJ "OL~*i-l *bji" Jl£ J LJL?- lAjlyri ^i ^J*H ^I^J 
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jj& ^jA\ 4JLiy-l 4~oLoVI ol^J[-l ^Li^S"! j* Lr**J* 

? JjJ^-l fila Jjj JUrjji ^JJI La cjil .IjJU 1 o- 18 
<j^J tcrj-^jll H$J££>£a oL^i ajJI *.LJUJI ^.j^viLi 

*l~sVi jr j-p j^ycJi J-&; Vj .<^iii ojjui j j~vi 

j£^l*Bj* JcJl^jJLJ^I l)I ^ft M*i4o^il 4kidl j^Ij 
JjLojJI JS +J>j cIjl^-c^jjJcJj jVl4JL^ fo - T I j-a 

Jo^jll iblil JT *b oJ^-j J^wj ji\ cojJJI J*-b ajjjll 

.dLliTjJJIj cjjSOl 
y^l c^ cij* 4 " J '^ s^y ^j J JbJ VI ta JL2J 

J JUH Jplill jli-l jSOj .Ja& Jjg* 4**i} JUa VI OLTjnJI dJ^J Sj&l b^U-l OLlT cAJ^i 

J*-b olS"jljS3lj cOljJJI J^-b oUjjjjJIj oUjjj^JIj cb^U-l ^Lol J S^jll oljJJI 

jnP j^ aI <dlb (juajll j^ \jj\^ Ay* (.fc?*}r\ UjAl JO L)b&Vl J^ 4?-j^ <jl J*^ Cj[a~*Jt\ qJA 

iiijaj J*j6 U&l OlJVl oJlft JT jl Jb* IgJ JuobJl (w-j^j ^Jl 4~ob/Vl 4kiJI Jiu^j .<u uu^jll 
j^j .bb 4J' ^ k. y ^ J **4?u J I l)j^j 4<ua J^**^ c^' ^J^ tJbjVl oL?- uljk 4jIj JS* (J 4oIar.,a 
cjbuj <Ub^o <d!l LgiU- Ji oLJVl oJia JS" jl «cuS^-j dj>o-^ >J&c*~j j^ j£l 4^j»JlJI JjLa^I 

:<d 4ju^L?- Ljjlj cO^LaII *Wj «>a!I dL!La 
S j^> ^ p!5 Ji^ U^j JJI ^Li .pL3 /J>^ (tH cP o^JLJIj oljU-lll ^i ^J» 1uL14^> 

.30-29 :j**J\ 




^y I n^jJI j^jij .%J^-l accelerators 
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&L»^k}j J*^lj£a J^*2j cC-^S'l^^JI Igj Ajij ^Jl dJUb A^wjJJI cfiJu* jljjjJI 4JU.P OJL^-j .Uiil 

i^* ^jj j*i*S ^>^ jLxc j-jL^a!! jj* <L?-L*»a cijj^ lt^' OlJ a/v^J^M ol^Jxs- jl 

4jjIS" OjJL?- J ^w^j J I <GUo ja SjJJI J^-b jyL^ O^b- ^l jLd c^l^II Jj .ojyt^ SfoU- 
d\ dJUi .frlk^-l Jj^ IgJUTL 4JL*JI jwj tlilko dobM I Ju* Jiw OJi?*j *^ cdili *«j .IgJI ^L^Jb 
L^MJy I Jul A^Ua^^^JliJI/^ 1,000 *JJ Ji*i! 4& ^o &- j^j S I^J I Jj?-jjJJ^JI Objj^^l 
J jjJtf c^^j J j^JI ^-*^V j£ cAb?u *^ ^ji\ cOb jj^VI oJia jl lib*- ^^J&jdl jaj .^yd^JI 
JsTobjj^^l fiJ^CJlTjJi ."p Ij jl^"4^jJ dlUi Jl 75-m^IjJI j-oj cU-sAJ,^ OljIjLa 
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Js~o J#i .o\jii\ dy £&£ Oljljla J^&uJ J I L^JJ 4-^Jb ^^tJall j* jlS' Lc^i c&ilb£ OlPj^oj 

j*a*JI l^a*uj AjJa^aj *^ <Ja*Tj ?Jli^-l l)j^ oljLil sJia oUjj^^M **£ <JlT j^Ij tol^JI 
&£ JISLuAl dJiftUfySj ?Ljji5^t^^JI 4Jj*jJ,I Ifls-j^j yUall L*la* \ai\ju\ ja *t>J\ Js> 
j&&\ jl^-l J jJjJI JjljJIj JLtj^JI alliJI IJia J Ig^-ljJ ^Jl SJl^-jJI 2jL&-\ Ju*j*£ :SJb-lj 

Ju^'i*i u^J^J c^ijuiJl ^ u4^i4^iJt JiiQl ^jpaiJi t^>di "jiuJl "4iiij*> 

.24 :jJJ-l Sjj~o 4'ji^Jl 

£*^il oU^xJJI (JU^-J (j2}i* -Ciy^y. J^ ^-b^ ^1 ( +> Vr^l k?xJJI <cjL*j (_)4JLok?w 
SljJI ^a^ j^aJI Ifr**** ^1 Jl oUjj^^II J (_) *JLJI oLstJJI JU^-jj SljJI J ( + ) 

j^aaJI l^i^u j^-yLj 4^jLioll 4jL^^!I oU^JJI^jl joJia 4^Uj*jL!I ^yljJJI jl?-I Jjl^juj 
cUIj .p Infill O^. ilfclP OUjj^Ij cOUjjjjJj cOUjjj^ j^ Jj^ll <JflJbu~i col^JI j^ IDuy 
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o^Lidl O^tell (£j&\ ddA Jjljj Jl ^jj IJL?- &jb *J Js> 4wU0 OUjj^^I ^lp SljJI IgJ jjjj 

jl jj^ SjJJI J?-b ^j^-jll jiajAI aQsJI I Ju* J^>u cdJDJJ &*~jj .jib* J^^ o^^' ^-*^y *a 

.Syr j <j\ SjJJi l)IS" 11 4<Up 
oUjjjjJI ijjj ^Jl 4j»j>JI ^>aU ^-j iJL-a jJo ijJLi cJ-*l>*JI aJu* Jl SiL^Lj 

A* O/vJJj jl & jL*oa OU^fiJj /U-^- /<JI OUjj a/jiJ ,<^" /<«•*■> I* tj^aaJI l^yi^J OU jjJj^JI a 

oUjjjj^JI c^i li c&L^kll j^ajj -Sl^ J^"b j^ull ^-^-V J?Ljj*^I jp dJLaU cj*a*JI t^a*; 
.oji Aj>1 c^bJLj (.l\y ^liJLj&cJlS'llcdlJJJ^rs-wJj .ol^JbjUaJ^l^a I Jut 

^JJI jjSOl ^pj jl ^i-l j* jl£l cdLIiT JU-I j& ijjj . JUjj <Ubt~o <d!l j* SUIT o^2~o 

**j .Jj&J lJj^JI j& ij Aj^I JlJI Jl*a 4*%*£p ?ybj ^b^4JU*JI aJu* cJlS"j .Ijlj jl JJ<ti ji^u 

JS" jti Itfli _ SjJJI J*-b I J^ &yb oU jljj c^^aII jJc^ll ^^ JS" jjy- c<UJI ^j JLSi cdlb 

.ji^a allay ^r^ll ^Joj^uw* l^JUaJj SjJJI cJlj U _ jj^JI (J/^r***^! oUjIjJI 
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.( 6 '.QuJjl SjJ*A>) 



^^j^- L ^1 *LJL*JI JJu julI 
IJla j^J J^- ^L?o^ ifl~*d\ ^Jl« ^JL^ 

"J*x!l oJl?- SjS'j .^4J.^sJjl 4jjjjJI 

JUP (£jSJI oJU* J^aj 1311 ... "?I3H" Jlj^JI J Jb-t J\£ib 1 cOb^ll 4oJLAo J ^jj US' cj£)j ••• 

c^&u ja <d*i j^uku^j U JS* j*^ 4k*>^n aJu* JS" 4^-lj^ J 0*^^ ^UJUJI c-w^l JlaJ 

^1 J|JL?JJ 2b Id jnP &L2*- *^SpH J* °^ ^ "^ £°J -^IJ^-Vl dJia <U O^?- ^JJI s^jjnJI 

<Ubw 4JUI ^ft ojaJI dJlftj tJjiljS J j^JI ^-*a*y A* ^^l J^ ^^J Jl^-Ij ojii J^-jjj .4U?Ip 
4JS" jj^JI *ULj jl9 clJ^aj .*Uj U^jj *Uj UjI 4jjS <d!l ^Juj .S^fll I j SjJlaII JT dJUU c JI*jj 
.tlaJ&j 4JUI iijJ^ Jsiid J^Aj^ c^jlgJ^All oly?! Jl oljJJIyc^l j* c*yrj\ J 
iJlj^l Jj^ (.&j*£jtib jjJJI dkljl oliP O^lJ cAjjSjnP Sy ^ <Ul AjbT-ti^ J«dJI JyLij 

.165 
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a^UsJI o ; 



^LTy ^ ^js£ cS^lil j*>LJ LgJl L^_p 



'Ml lTjLj ai^o JiA 1 



ij .oLTjIjJJl 
JloL^LJJ! 



Ij^ojJu ^ *UU1! L^jJJI c^-lil LJLaJI 
Jl \&jufi J J**i> oliL^o JuP o^lll <-«Sj 

CERN djy*>JV& \^ olj-u£l dlft /%-ftlj 
c(-j^oIa) DESY ^^^ ^u£j c(<Ji-~r) 
Fermilab-FNAL J Li _o^Lojji^£j 
SLC L5 _^> .Jl .^Jjs^j c(j— pL-SL , j — . ) 



-J ^ jJI OL 

tl «.l tit*, ft - \ 



VlyUall &JU oU^Jhl oJia Js> Oj 



^ c ^<ru 






jJI ^W! oVL£l j* Jl£ ^ aikll 4JIp 

jdl 0*>UUjJIj Silil *Lu OljL?-j j^jJLi 
^1 oj>?-Vl Ojb*J! Ljl&j .1 g ; 8 1 OJli 



J O (-»->-,. Jh I ^Li^J v^j^bj (gj£j .5iUI 

lA^ki Aljj ^Jl oU**JH olp^o olj-u£ 



*lp '«-*** . 2 a 



V u.llft*.* — & 



ill ^ .Jl .j 



lj-u£l oJLft 



o^i *JL» ^ Jdl Jjw^uiij ^T 3 5 &Jab aJLj 
J^M^IJJa-JIcjLicdiJi^oj.^f 2 7 



■O'i^j^'f Jj 



-I UjL*j> 



cJlSI SSC 



*j i -^J^bwj^S' Jb£ ^ I JL " ^ " ' ' " 

cloud chamber. 4^ Sy* 

.ja*JI L^m2^w jl £jG ^3 1 JLaL» Ul aljda^Vl 



olJjdl 4ALSo^bjJj .*_T 8 5j^Oj_ki 



0%j% 6 j^J Jl *i^!l IJla J*s2~*i i 



(LjiJj^ji 






>U^r^f ,k^l ojl^o jlS 4«jlHI <Jfi.J^!l 






<ujk UjJ I OL^I Aj j -Ju Jjw j-u£ *» 



2 7 U&j-Li Aj-5b J j^j^l 



fij**> h\Xj\ ^ (t-'dj .Ij^jJLh 



•lok^l 



.j^SaJI Lg-v2*«J 



Jj^ ^jpy £ j* j* oU^**JH *1>j*aI , 



^ I 03 j , 



jjjjj -4JJJJI 



f^lJj 



<TaJI lid 



JU J 3 *? 



I^t^ 



•ijs^Laj 



^Lji 6 00 j-oj^iojjjHtj^jbljc^^j 



J^U-I jjljJIj^ojt^il Jig^- a^£jA Iclj JuJl?- Altai *bjl jjSOl JJuJi^ jjljj jjjSvJijL^ j^J 

J <d!l JjJb*- L-*jb*P J^ S JL?-I^1 Jl^j *j4j& sJWI J S-LJUJI cVjA <d*Ai U jlj .4^*^jjj Jj^JI 

jjJb>- j^ U&li LSjtj\ Ulki tiyux&j jjJA\ s-LJbJI J*m2?xjj .L^J *-*>! uy^j cLjJj-^a?- V ^Jl cJj^JI 
Jpx£~J J^ jLd i£!U-l fiJUfc J}j .*-JjL?cplj Jj»y*-^M alj^b Jjlfl^tJj c4£^£* 4%<JlP JjIj?- Jp <d!l 

.6 :<j*Jj£ 







s-^Jc tj] J*iJ J I jJ^uJ *^ L5l L?v^Ij j^j .liiL^- s-l^-l *aI J^-l *b^£JI j£«£> 
lj?-\ Jl jlSCo ^0 Ji^j jUJbJI JiaUJj jru Ujup *b^£Sb L>L^- JaJy il .L^jjJu ,* 

I la J*?o Uj . Jib^SsJI jLJI ^^wj LjL?- oLla^- j^ ^- Ji" J <uJL^uJ 
cjl dlJ3 v 1 ^ %l^ •**• L^ycuJ Hit ^11 oUjjJ^JVI jA LSo? jbll 

4^-jJI (_)4JLoOUjj^Vl4r^ jp£UI OL^vJJIjLj^^b^SOl 

?4a^loJlfc^yul3U j£!j .j^fi\ 2-1 
Obj>vxJ^!l j^ cA-t% cA-t% 6 Jij J^-lj j>*«l 4jJlJ5 jLj ^-yu H / ' 
JjJx ./jSi aJjJI iJia Jj^tj .oJ^-lj 4Jb J Oy^ ^JaA« j^P 



^ 



□ 




1 II 
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&jliil ^j^wo JjjS L^U^J lJ^I J^*l^ Ullai jjjll Ci\£'j?-J£'\ £jhj *Jb aQsju dJlAjj^ll 4S"^?- 

.IjLjl A^JL^jd && Jup ^&Jj 

£tabw 4k*>ljj Jjbl jjaa *^ jii\ lIjl^J\ L*JjJ&jy\ 
jj-l ^J^ta c^blail oJu* J^ jaj .22 :^ft V^bj 

*bUll Jnj^M t^jj) ijJJb^^^jj^l J$*Ap 

4a1pSU ^Ljj^LII alJLeSU J-JjJI ? IjjJ^I 3 1 
j^ ^*u!l tfJu jjSLU 4J^3,I oljJULl LJjj^^II 

j* ^1 Jp ojUl J^b ^y ^1 Oj^ ? op ji 

Jlj^Vl j* Jb. </b j£c Vj Ju^JI ^ UaJI IJLa Jp 

J?- <d!lj>L»j .r^SOl oTjiJI J^jj UT AjjOijl^I?)! 
:<ul^ ^JJI ^QaJI IJla Jl oT^2ll ObJ J*l^ 
ij^Wls^ ^IjjJ^^^JI^rJJ )> 

.3 

^1 Jpj .Sjiil J^-b %UU J&wjl ju» ^ oOy^I^I jjJS 

j*^o Ubojl j*ff ^ 4^ j£fcL***a]| ol&l 1^ jf j4 
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'{& .jlOi« i3u* *^3 'JSj SlSJf Uj ^jVl £*£ UJ j»t 'JS' J J*« U fa J «dll ^ 

.9_8 :J*J\ Sjj- ^JUSjl Js^il S&^JIj^l 

.19:^1 sj^ 4pjj> ^'js-^i^uslj ^xwftjWM ^fl\j} 

&*~j dJUi JS"UJ Jij .U^wj^^Jj JTj oly?lj4~*u>Jjl *JaJl ^1 :*UaaJI J^^UaJI kjU*JI 
j* <ul?u> Li jJJU 4jli^ Jbuj «Ubt^ <d!l ^^ij .&HHI 4uSc>-j 4£|juIj <uIpj 4JDI SjJlaI 



31 .pj^^il IJia Jl j><£> 4^1^ ij j j-jll ^&b J I jJuu t4Jj>vSi!^l 4aIp*^I ^j^ey L*i\j* Jc£ 

j£Lg J^S .OUjjnS^I j^ C*jIj> ^Jl£ JL?-jj Jj*>lp Ji' Jj cfljJJI SljJ Jp- 4J JJ^J &l£l 7 JL?-jj 

SjUilj *U*JI jj& (Jl 0ULJ2JU Li^j Jj& J I £j£JI jljill J aJi^uJ,! "oljU**> *~«i" jyjcb 

?Sj Jdl oljLwi L^jj Uy&$\ &IpV| oIjIju Jl ULii 

.3 idlllllSj^-Kjj^i 
jjJj ^JJI "kuv/'JijJI jl ja li*-j***il ^(^iJlj . 8 jl 6 I Jul rt^oj ^ j^i Jjul jn«j ^ *i^l IJub 

.4^1 *o UU *J*~uj ijijj^lVl iilpVl ^JLP Jl 
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oL~wJM Jiw 4j?-j^ j^Ua?-^Jaj L^jI (JflJ^TI i&b-*A!l OjL^tJI J j^Jj .SljJI Jo^?-jil OU 
j^a jttw^r J^ jb -.bwutfl Jl jfiOl j^bjJ J^JJ i^y UJj photons. OUjj^aII 4^1 44jj^i!I 

s-lil ?Ja~o ^Ip &j&j ^Jl oj^miII oL?-jll jLijjb 4g-~«J 4Ai^lajjJ^j <^ajl jl <J9 $>**! j^j 
OUaJ J^Jo (J^Jfijj o^lil ;»-r-^T j^Ua?- U L^-l *j*a!I J-o^xj cdJUi a«j .oj^xj L$y^ ^1 *^ 

:i)lJj^l IJia JS" ^ybM cj>j^JI hj^\ ^kj^l ■*l** , l ^Richard FeynmanjUj*i 
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jlij-^aa Lgil cJi 131 JU-I dUaTj ^UkU- IpUsjI JapLi oU^JH Jia jlij^a* Ugij cJi 

4*oi3l &b^k!b L& ^^-^ jl J& cL# 4*?L?- oJU^d &b^J jlij*^ U^jI dJUi .Ol^-jll Jiw 
cOJuJ&i ibvj j-o Jjua JjS Jiw ^j*p£*i SjJJli ... Jai IgJtaji i&b^kj jli^a^i U^i .4*£jlxJ,l 
.oljlJio <jjjaj Sjyu^ < r S\^ Syr* ** ^g**±£}\ allaJI j^ oyc^a* Sjj*^ Jiw ^jj^azi V IgJ I US" 
.Jad Igiio ji i 44j^12j ^Jj^&j 1^)1 .ol^Jb Ja*?xj uU jl ubuo j^ r,jJ Jiw jJlj *^f Liil ,Jfcj 

Lf^ vkjellt ^jua!) laa J j^j^aa £j\jjj&y\ jl jAj cji^l ^ dJUJJ Jb-lj -. Udbl a^j 
cdJUJJ .Ja^b &L»^kJI j*jL? J^J &}J* JSs&i U-a^lSsd ^Ja^b oUjJjill Igj ^Jj^aX jA\ 
J <ci^P s.^ ^1 jp lilb£ LtJj uu^uo L)*^ cj->«!l j^ Ijj-T \jJ3 Ugi^a? &b^k ^b^i ^^d 

2 V'dbV 
Iwl c£La*Jl! JjtS' Jjilfcl aid cObjj^lVI iJ^Lo j>**& jp abll ^LJUil ^t*J 4^jj 
/'Quantum Mechanical Motion" "4*£jl£ll 4^S3l &V^M" :^a £)^LJI IJu* ^U- IJbJb>- 
IJcgJ 40l*JI jnP 4*~kJI 4JbJI OUi^JI J twSjj ^all l)UaJ ibuoVb £j?-\ oj* JLgJ^uJ bjP.} 

jj^^IIjw jl j£c cAgT jS3j"cdl!i l-u^S jl dkplkuob j IT lil tdJLjLl Jj£ Jla?^" 

22 /'dUaS"j^Vl jw jl j£c j^T j^yu a*-l M . j\l 
^a!l s^JI j*£> il . Jljll J dllaT ^*J U* jUaJ aJI j>Jj ^a!l JJall jtfjJI j^!j 

.^J^ J?- «UJI Lajl?-jI ai 4Jj&all objIjJIj JaJI oaa jl IjJLaj j! jjjuku*j *^ ^Ld ciJ^Vl 

jnP Objlj^ fl^jjj cUaP jlS" UJUP JjSOl Jbuj <Ubw <UJI ji?- aid ' j^jj| 4j»lp J ^^Jlj 
j^j ... "?dJUaS' jj^*^l J>J jl J^? ^S" -(J^b^ Jlia ^b (jycUtJ jl Jj^ oa^-jlj c4ji^Ip 

.117 :S^2JI *j^ 4 jj^j^^O^Ui^y ^liij^jVlj oljUlJI^ai^ 
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itfbij* 'a\ijj&y\ ^o d\& ^u /uti 

?dUiT j^JI J o^T ilp j j~jA\ j \ Jul ^jj j! db I oj*J 

OlS'^43 % >UUj":dL^ JLj jiL-Aj .ojJJI J>b OlJ jj^J)Ll 4-~-*,a OlT^ 4-fr*-»Jg 

4aIpI &u*o i)La jl JJ j^ UjTi Jij .i^Jji^JVI LgjLJJLpljNP J oUji^JVI jjJUf V 

.SljJI JP Jj^UJI J^i L r ~*?- (Jlb?sJ c^LkJI J^ U£ (£JZ~J* ^JjJ&l J$*Ap J^lj .4Jjj^I 





— - ^jMAw^n 








i 


>' m fa|^^^^^^^^|^| 


*v< 


l^a^i|V^^^H , :. . JLjI_T 


■ r- . ■ m 


^* ' 


■ •* 






* ~ ■ * "w 




aJV" /.Tftti : 
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j^^Ull I ja oUjj^I Lj^j UJ tijp^j c "sub-shells" "4*^ ii)&\" ^Jjj&\ ^j^ j£!j 

.AJliil J^T 3 0,000 4£j~j 

J^ l)I <Ji ojUi^ll jJu£j .L~£l Ajli^ (jj$\ &j^\ J*^**^ f>2j» Jjjji Ifr* c-^uj ijJup c^JU^VI 
jj^ UJ£~\ *Jj Juo Sj^u^o cite liiT SjjTJdl iLUIl JuJH JIaUj^-jI ^Jl oLUaJI a Jia j* 4*Lp 

. jljll % JUi« &^ dL!3 j£ gj-w^i cOUjjijiJIj oUjj^VI <jy *3l£ll 

jjJ£ ^Jl OUjj^Vb aJik^ari cOljJJI J^-ta 4b^k &Ll Jib? jl OUjj^JI ftJffiuJ V • 

(£JZ*»jd i£* j^\ Jj^ Jli^J tLfya^c ^yJI oUjj^aII SJlfc OUjJ^Vl ^^^^J Ujup • 

.^UaJb ^^j^a oUjJji jU2j tiJU^Vl L^xaIpI Jl L^j?-j ^LjIj # 
.a*JH dL!i jjJ oU jj^VI 1$aU2j jJI oUjj^aII oJu& ^ji£ • 
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^a <Ud i^Kyj^i ^JJI _ **JH j^! jl Jl La SjU^ljJi^j .Lu*l Jl J-msjj Igilki *j **JH lift 

JjJUI <u« cjujj ^yvwo-JJI &cJol j^ <u!l J-^aj ^JJI 7H^\ j* \jy£' !*£■ j&j> <Ul ^\ &rji dJUi 

oJia <jy J^J oUjj^lj 4^ SAIpI <uuj ^jj^I ^^ JS" jLd 4JJ j* U^Ti US' 
iilkil j* jJi ^^aSl oUjj*$3)fl J^ij c^Qall j^ ^Jl£ ^js^ <j^ JT JjUjj .^jiJI SiliVl 

,Jp| ^J^^» ol^JI JP 4$L**a JtAJ^M 4aIp^M *-~C$j .4J jjJ£ ^JJI ^^Ull 491k ^j^wO <U 7t***J 
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Radio 
Waves 



Mikro 
Waves 
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4Jj|^ J^& U^SO .£tal &W3J Oj^ J%S"I (Jflijll tu^jJ jl bXCj 

j^Ua^b 4JjI^a!I Jp diyr^\ I L^l a^j Morpho Butterfly . j$jj* 

^1 Jj^cj c <jy*" ^r^ cil o*^*-^l ^jJLII Iju^j 4-^li-l i^^all OLo-^> 
^ ^J ^ja «^->^H ^SC^JJI ^J o^^rjil ^Lkj^i^l b*>U-l ^k^-ol^ 4^b^S' C*>ljLJil 

^ c^tui .Igi^l S^lpb C*?tJI *^j* /f^-l a^ib ^Jl sj*a!I 4^S"j <j^iJI 

U^*jj- iJjJu LpIo jlS' lilj .y^ll ^J<up ^yvwo-JJI *j*^ c*£ (JaJb^sj jL^aII 

*j*<a!l JS" <t^Jhl j~£p lil c&b^iaJI o^uj -rj^ J! ^ ^ j»^*i *^J 

d Jia Jj .j^ijl teupy LpIo aS'jJu c*^ ^1 <u« j,<a^c ij ^^^JJI j^ a^LaII 

ijj UJ 4jL ^L»Ij^ Jl r bi ^11 i^liJI Ji^j c^lL^I 
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.4jSLilb AOk^aj ^JJI Jjjyil LpIo sJIj^I 4^ ^U- a^JH J^! <J^j*» .3 

j^ Lit I ju *^j .^jaII ^j^UII ^^^jy^-l jlXo ^1 ji&j I^aIIpI j^ Sb*i ,*£^sj tSf^rl uy^ ^> 

oJia $.LjIj .4JU^*^I LjjIjIjl* (jl ^j^-l Sj^ ^j*j *j cOUjj^a!! j^Ua^l J#^k jp 4JUJI aJu* ^LjI 
j£ j***JI *^> ^11 oljJJI jls cdLIi Jl iiL^^bj .4»jJJI OyJI ^j^ ^ OljJ^I dj& c^LUJI 
^y jl £>kuJ 4JU*JI la J-m2^j c&J- JT 4*L*!I dJc^j ajJLj JJai <ju%JI J$^L La^IjlpI 

• 4*kib« jjP "ljy& " 
j^cJliil J^^^Ui .jLJ^I m ja #T & I J*P Jib^a* i^ljJI 4JVI dla 4jj11o jS^c Vj 
j^aLllj ij^I^^Mj cj^jjnJI)4PLJI *lj?-l JS'^'jj lj! /Ar*J clJ^oJubw^JblgjIi JL?- J4PLJI 
.^yuj LS" 4pLJI J^*j ^1 ^j?t^a!l &L»^klbj ^j?t^a!l jTU^M J («JI cj*«l><a)lj c^JjIil 
iJlj SjJJI s^jj Jj^ LoJup cj^lj .*pLJI J^p SSIpI Jl ^^jj ijfill oia J 4l£^yu^lj 
4JT *^cj cUli UTj .SpLJI l-^Tjj 41?Lj J^ail JSwj^JjJlJ LJLd cLa*T SjjT ill Objj^^l J^p 
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^uc 4JUpj jaJJJ dL^ll Jla«JI j^jJla!! \1qj&\1oj lyrj &\ J^J-^^^I ^rji^j .jLJ^I *~^ 

*~o*^l ib jSf cdUi J^l JL&au jl ?4bUail j^>tc jL«-Vlj oUIIj JUjJIj jUll j* cJj& 
Sji ^ji*yr^\ ^uS^-lj ^».yarJI jld cdJLli **j .Ijl?-ox-^Ij 4-^LJI JLoJl^^J,! 4-o^-Ij 

jl^lVl p j^o Jl UaLj I (^UJI aJl&JI c*a! S& .^JjJLJ i *l Ia^-j \Sj*\ Aj*x cLwJ^ Ia/*~o ^ 
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JT J Ja^il jpliJI jj&\ p IJbVlj 1*&-I Ojj£* 0^1*^1 ±JLa Jlj Li cdUi ja *s>J\ Js>j 
IJU* dy a&jJu &?-%* cLouis Pasteur jj^ob ^ Oi/^' (^' c£ ♦ ^ -^J^" j* Jl^ 8 
23 .%!j dbl£ 4jj^T j£!j 4JJI j£ *Jj*J J*JI 21S d\" : JlS il cpj^jll 
Jf j^ <o Ja^ 4! I ol J^ail JiLij iSj^l c<b 4k^l Jjtf-I ibl j£ Jbjil jLJ^I Jbu UiTj 

^JJI jjijall JIp lj^4^Sjk?-jLr)!l IJla Jicj .4JUI JWfijLTI ^bjl c^J^OJii^JI l$j*&- 
dlb ^jj oij .o^Uail^pJI Js> 4JUI ^f&uj jegltfW 4jjSj 4JUI SjOi jlXoVI jJlaj iJjJu <d**j 

.2 8-2 7 :>liojj^ 4(j}be%£'&\ ^l^Uiiil d^tf^llll 
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dJIaJIJ^I 



*&\ ro^ai ji j^yi 4UUI *>*- 



tab** I ?^U^I^IjiJU^^y-Sllji*pU aljil ^Jb-I jj&lili ?LgjlSlJi«j l^ljjj IgJlSwlj 

jA\ &USl\ oik? lj*ll j^^taM Jl dlLIi J l-^JI prjij i^Jti oljJJI Jip Lg5lj»-I ja *s>J\ 

.CJ&jpr Ttwaj ^^3 L^j UJ oljJJI lf5j& 
Olj^lyL^lobji-l Ja:j .Sdlll Jlje^kll jOljJJI J^y4Jli!l S^y-I Obji-I^puj 

Olkjljj4k*ol^ Obji-I J?-b j^JI Lj^a^jOljJJI dLoU^j .OljJJI ja OlPj^l j$Yf j^ 
oLstJJI j^>Lol ^U- jjSij Oik? \ji\ a Jia jl ^yu L? ti^^bw a^ll cjJJH Sy b^Ji£ 4jbk*S" 

JpS^j^-jll OUjj^Vl4k^l^clAjjJUcOljJdlJ4jb^3l ObtJJI ^Jt?*£j .OljJlU 4jb^£ll 

#U&I OIL Wl 

I^aU-I J oUjj^^II j^ Jil ^op LjjjJ jjSo jl Ulj c4j?-jL^I l^sfllpl J oUjj^J 4JUiJI 
tf lj' ^ J cM 4>° < J L ^^I (^ ^/j* ci^ J^J^ Ji c^^Jhi ^ (-(Sj^ s j^-1 I fr^^i ci^JrjU-l 
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24 >t> iiull Uf^yj^J uCbUall ?>-*>* 5 J* 



ajjOj^oJI -bjjlS" *<£#■ 




%y^y# Jjjl 



^Jj^ll Jaj IjnJIj ccovalent bond ^aLJI Jaj Ltfjlj aonic bond ^vg^M J&jl&ll :^a c^y^l 

metallic bond. 
4ijc*i!l Olkj lj\ll" al*JI jI^aJI cu£ rj^ ^^* ^^l> ^LiiJ^I <>r* J-o*J co^L^JI Jj 
J-iwj J?-l j^oljJJIlgjj&^JI OlkjLtfJI j^(Ji^l l^boLt^WldJia-t^cj j weak bonds 

Ja*lj&*> ^11 (j\ tig** jl?xxuo ^11 SjJJI Jl objj^^l a Jia *lfepb i^-jU-l I^aIpI J Objj^l 

^jj JJ.I IJia ^j?-j <*-»***> U (.jQj .^kjljJI oJla 4k^ol^ Jj&j ,jJI ^Ijil <ju j^ ,j& (ajjOj*a!I 

? JJll IJub l£jd j£> jijJ oj^ oir liUj ?olj ill 

jl Lfr^jL) ^J^ OljJJI t)l jA L-^^JI lJj^» l)I J^c Ja .1^1 '^ OljJJI Jj& J L-^-^JI J*^l 
Joe 4>Lo OjJ^- jl dUi c*^ ^ilb ?4jUj JjSo jl C-^sj 4j?-jL^I Lf^U-l J Objj^^l }JS> 

*Jj6\ \jj*jc*jj .^/j jl S^ljljl JTi ^1 dLLc V I^jV cSjJJI oljji Ja^» ^J-l j^jJlaII lift 
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IJcjJ liij Jil i Jufe Jxo OljJJI ^jJ j£j ijJj .4j»LjJI 



.4j^o 






r@- 



F 2 OUJ* *6* 








y^LJl Oik* UII 

OljJJI j^y jl 0^" ^ii .l3j*Lo bw?j OljJJI Jv Cj\laj\jti\ Ij^oj^ ^Jt JJI s-LJUJI 4^-lj 



®*i.'@ 


1 Olji^^UJIolkrfWIudbaW 


■ iWtf^Vl^U^I^^WI 




j**4tj .^Ouia fc>*£ J ^rjl^-l 
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. (H 2 ) c-^j^r Jj^jy c^bJbj .LjIj Ujj^l aJl&jj Jl^-jJI U.gjjj^l jl^^lii-j' u^jj^^fll 
J&jUJl/'dlli ^-^j cI^j UJ oUjj^^I ^US jj^ jp oljJJI jajS *Js> **£ 131 
jujl^JLI aI£-I odlll JS^ij jj| .*)}... aj^jJ^Ij db^Jlj ^b*Jlj jujJ-I Ja* jaUll d\ ."^J^ll 

oUy^WI ^JJ Jil IJu* Jxo j^jj I Ml :JU!I JI>JI Jp SiLr^l *UW> q^h *ij 

.Jil IJu* Jl c!jl?-j^>^ ^ tlA^j^SJ-l otsl&l jjJ^il ?oljJJI Silpl JS^jll 

^JtjJua jP%j JP OJL?xJI jXC c^U-I C-i^JI Jjj .ajji JS* SJjJ^r dlSya 0\jV&\ <J £t£J 

<J^" (J iU^JJ^JI ''iSJ^' **»& yUaJb ^L**S" ^S'jA h^j\ lJj>J l)I J&* 3 -^iy& ^-r^ ' J* 

Sji c^j-^"l 4-j^-lJ j-o cJL?-jJ <j^- J 4(4JLoli-l OljLaJI) 
.<*r-T^ 1,700,000 Oj^jl^fax^^lo^jjXll 

^ *s[ t\ V ** JIoLT^I^op ^U^-l Ju^ t iaT ^jj UT j 




O 49.5% 



Si 25.8% 







0YM«FI- 



M^.^Sjji 300,000^L.P 109 



^j^kj^Tj-o 1,700,000 
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JIp jl UTtU^j JiUlJU^a Ijj^c-^ij^JI cl)j^£!I Sji j^ly-Ja^^l 

^V 4-o^t*^ £L>*%ij — ^ul^a o*b*\P 4**o*XJb OLjjj a OLof — U^ JJvJI a lj&%~£ i\t 

jJj S Jl?-I^!I Jj^£!I olji <Ja*£ u^- j^ «j^ *Ij^ *j LjL^T 

jP OJL^x^ J I b£o,i Xj^£ 4JLJLu> Jj-bl I g ; 
^Jl SjJJI jl LJp lilj .&)&■ Jj*u*> I^j 4LJL0 

Na 2.6°/ 



H0.9' 




K 2.4% 



J l^L^ djfe* \j*fi& 1 7 j ^JaJI J lj^- Ij-^p 

Obuy 4*j*£ ^jjJJI JjJL^-1 0? jAjHt ^ < Jj^ UajJJj 

.dDJiT L>L^-fj (< ui«5 ^ JJI *tj{JI dUi J U 4UTG £j£) 




J J 

Mg1.9% 
Ca 3.4% Ti 0.5% 



jyLojsJ 



Fe 4.7% 



y0fjXJE 




rAfn/Fe Co 
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28 .jj^£!l SjJJ^IaJIjnp *^!l J^l JSwj 

polygons. QUlUda JSwj J I Lit I j£c US' c£p^£w J^^LJI j^So aid c^Lljk 
JbM^*> ,Jp 4j^j^!l j^ Lf^j* lJ& -l*^r L^f° Ijj^ iULJI J^Jj s-**L> c&idl aaa jupj 

Alb Ijj^ ^^JJ Obj?- l&l ojjS"ail Jj^xJI Sji j^jUa^- jP ??^Jj . j bjaJbs* J U 3 La jj-^-'^^wo 

.SLM Ji^Vl 
j-° ^^-1 Obj?- &j£jj Ijf- J <r Jsid Olji ^aj j^ Jj^^JI OLS"j^ Obj?- j^y Jj&jj 

jiy£ (j 4jUla^uol ^a*£ jjj^JI Jiwy»-I j^sap dJUaS* a^-jj» *^j .oljJJI <ju*>ta ^?- Jj <j$^M 
David Burnie ^j>? JuLo oUiSy La a^u^u » j .jlyi^^Mj J^stJI j^jaill IJia j£c Obj?- 

Life:SLM jl^P J^*j ^JJI <ubT Jo^jl^II 

Ua^^jJU .flU^I (jyj^il u^tj^-l Ji*^° <j^ .& IxJl) 4iJb£ txjIj ^jobj^l <ju Olji **2j Jjj*^"! <^l c^J* 
Oy^U A?t*JI dj&j .U^jw J£" Ju^jj'-^U Jjo^l (Sj^ 2 ^ J^t^ oj\*-^Oli*>ta>-l frbiuob^?-*A) Ijl?-L^U^ 







C 1 8^24^2 J^1 9^28^2 






.3 ^ ai aj 



C 6 H 12 2 



.^LJI fr^J^-jA lift :JbM Jc-^4 Lp^ Vy-T^^A 

iljll 4P^W ^ft ^5" JbJiJj -, J -"J* j fit ^$>jA\ Ol3 JA j*p\i£> ja AJ^X\ 4&LJI 4j*>Is)I Obj^-I aI&oI J*^ j^j 






trr 







c4ji-l OtS&JI ^1 4j^Jb Jj^£!l 4%oAb JjJbcj Lwij 

J Nevil Sidgwick dJbjJi~o J*iJ ^Lkj^JI ^L^iOl c-^T 
Chemical Elements and IgjLTj^ j 4jL^3lj^bJI <uL_T 

:^b U Their Compounds 

JaiJIj t^yuJaJI jUJI j*«£j Cj\S J>\ ja ^U?cM?4JbL^pj-JI IJu* J-o-ijj "hydrocarbons". 

J^ L*j*>ta (tfO^ c£*^ O^^JI^P^J .«-^laJI ^J^UvJ j,£?cJi ^1 ^1 iL*db 4d^!U l\y* iflZjjti\t 
jjjjJ^JI *a JL?t^ ,jJI OUjjjS'jjJL^JI l)J&j .OUjjjS'jjJL-jJI Jl^-Jol j-o j-?-l %^-Jj 4jlaJI 

^1 4ww^ J b ^*- Jb^ d^i I /J* ft .Ob ajOOl &«o ft Ob AjJjJ &U*> a Objj* jjj &Uo jA leJ& &jS\II o*j JJl 
Sji 4JUI JjJl?- Jldd .4^Lalb Jj^J d\ coLi-l Jl^iP ^tfiP ^ ^jA\ coj JJl fiJLA jfi\j^- JA oJL?-lft 4wm?U- 

jdl tSJ-l oLjI^II aLu?-I ^0 jHI uJ-^slI ^ Sj^li L^U^. 44j^2j c^-T ^^Jj JT Jiw c^jSOl 

.Ljjlji j^ Sji J^y 4JDI ^?tj 
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£3La ji ^j ^M c4*jw &jij jTJl) j I Ju*^? , 



1 9 olji JpUj ja JjSo 4iT jj£j| jljdU Lli » 



JpldllJu^Jajl 



2 J iO^JJ-^j' A 8 U>? 



o*>DljcJUilo-ull 



>^IOjl 






o ^j&l 4ij&l OljJJI cJ * C^J^ ^ J*^ £' L^" ^ P J* 

JjScuo iUll lJUb Jiw J SLM jl JdLi^j .(!) t)Lj)flj ^»^S\ u« bl^" ~^3 * J-* 



*> JOl o *?- 4^?- O * 



iuir,%fl 4 



* j^u till ji ^^yu 



"energy activa- "kJ^JI ^"j^JI l^a* ** obj^-l Jpld aj*A3I 4$UaJI ^a ^ytfl j^-l Jp jfJUajj 

■ <Vlj c^rjjJ^I obj*- JpL&u ^J c Jlsll J~*> Js-j tion". 

JjljsJI J>aJC» ^^yo I? clJ^- ojj-T 4Pj~j OljJJI oJplaJ c^Ji JpI j^jVl Jp SjljaM kj-j^ cJlTjJ .*>UI^ 

oljJJI cJpUtJ tt^jJI j^o Jil j^j^l Jp Sjlj^-I 4rj^ cJlT ^l cb^^fc^ j*£*)l JIT jJj .^uJall J ^rjil 
j*woJJIj j^j^M Oy AJL^LflJI 45LJJ J I J^*>1£ Twiuj -4<uJaJl J^j^rjil c3j^^^L> Liil J*>l?-^ll ,-yu Uf c-bJui *Jajj 

Jp^liJI j^V-l Obl^JI jSUi> j 



^,20^^-41 oi;wi 



7L? Jj& c)l c-jju iCj^~\ Jb JlP J^ljPj cl^Jj?- 



Ljia l^Lall 




,^^-j^ jjJlS J*^lij dy Jaii j+azvj 4IU0MI dllj J*A?- j^ «UI Jw?>y jl b£c U jl il .4^1 
"fajiUll lift jial ^JJI j^'j "?bli" :^ji ->j jl c r ^u jJI v-L-^l 4lu-Sll Ul .J^U 

^^kpl J^^J Jj^jdb Jjjlll <uLJUJI (JJ4^*mJLj IjJLJ J_£-Jj 4JLl*>*^I oJLft 4jL?-JcJIj Laj 

J*A?- j^ Lajj^ij *ju J I j£c *il ^Jlj c4pLi L^jjJ^ *$ fjA\ tiyS\ J Sij^-Lil 
4*^1 J ^jj US' c4Sli o^ljlj Jip ja yb OLjJ cOli^Lall 



OUjIjjj cOLJ Ja ( 



?o^lil jj&J Obji-I J^t^j ca5" cL**?- 
j^jjjjj jj Igjls . Lfrju j-£j Jl*-> jJj^J oLuji-l J I Lcj 




.dL!i J^yOljJJI 



^ «y>i*- j£j& oi^jj)U oj^i of <^ 

dJUb Ol^-I uw Hl^M Oik* U)l Oj&J 



? j^aaJI Lj^a^j L^Jajjj ^JJI U cjil 
Ob^kJ jj^Lwi^l *^?j 4 Jlj^JI I Jla ^ ^ubr^AJ £!jl£ J 
j&\ oljJJI j0\y- <~~**?- &Jb£ Jj^j *^2 jl AjkuJ Obji-I jl O^xJI c^t^jl Jij .&Jb£ 

Jfl^o jV c4jM oLjISOI ^Lwi" ^1 ^j^aaJI *Lo*£!I J &Jb 4j^aL Oik? lj*ll o la ^Ja^-j 
b^so .OlkjlnJI ala jij& J& Obji-I ala SjJi l-~~j JjScj $U-I J^wJ 4o^il Obji-I 
oJLAJto Jl^wb ***CJ SJ-I ObjlSOl *b OlJl?-j Jitf ^Jl OLjj^JI jl JI?l~o .OLjj^I Jliw l?-b 
<ju Ja^t^JI ^Lo^l ^jIjnJI Jl &>-bM J I IJla ^yuj .OlkjlnJI ala s~~j JjScj t^by^l 4j^\j 
4i dLS V UTj .SLM jjj£J oljJJI <ju ^^2)1 JL^\ ^ Ull J! £rbM j* Jil c^J obji-l 

.4u*o jjjUI fu£pu jl ^yuj OlkjLtfJI ala dj& jl 
amino acids 4>~*VI j^U^-Vl ^^J ^b^r ^^ ij -uyj^JI J^ J^SiuJ jl b£cj 
&~*\jj 4wu«VI j^U^-'A! &j£il oljJJI Ji?t^j .jj^^vS"! obj?- ^ ^Jl cOLjj^JI jjjSu! 
JSwj LjJbc£ ^ji^kj 4wua^M j^U?-Vl filft ^Lil ^U- &L*«a!l OlkjWI J^^jj .4j^aLj oLkjIjj 
*^cj CJIT lij VI 4J-I Obl£!l J L^H?j ^^Jj jl OLjj^I a&~j Vj obyVl 4j^\j LbUl 

cOLjj^jJI oj^-j 11 cOlJaj Ull dlgJ ^j ^JLa jSL» i^J cdUJJ .^UuVl ^i^Uf J^uSfl Jug-? 

.oLJ-IOJUrjllcJbJbj 

cSbM j^L»l JSwj ^JJI c^UU &j£il Obji-I Jl?x^ c^tuki .bL>- J &Jb vj&b ^^lai ^Jl ^Ijll 

.^^-jjJl^JI JajljsJI 4kwoljj 
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63 :^-Ujj*> 




J£" *L*?-I Jj^jj .L^jI ^jJj ^Ja^u — 'Vlil" — SL?tJU ojnp jj^ jjs^-l ^JJI JjLJI l)J 
bjj^JI j*j .7-95 Jl 7.50 ( ju-jlj^i^j|j^ 4 y?U-l J5LJI lift j* j^jVl JIpaJ-' ObSl$3l 

cjjilSoj c^^il 4J-I OUjISOI j^T^Jsj tjail *U? OLJI $jj ja aJjuII dil tj<k$ J ^J 

J jl£a JS' Ja*Uo ^jbt-^all jl J dJUo ^ ?*U iJUft jSsji ijJ jJUUo j^j^l CJlT <Jfl*S" 
• L»^£ L^j^! Jj^j^oj aj^P % $.U^JI jJUUoj cjbtJI jl£a 4Pj^ll^di-lj Objl^JI J^Uoj cj^j^M 

jl J^j \jj£S ckljJI J -o^J*^ (J^ SL^"' j^»Lol c^HI Jj^y lj! IJ^- L-Jt^all j^ c*SljJI Jj 

dit J U^VG \jj£Sj .4j?-L?-j 4jI J bu^j J^ c^LJLS <jyj£ll cu^^^Mj u^"jj^JI lA)^ 

c^U UJT lil ^-j .ju*JI oLd^J^I JUL lil J&* e\* jljUll dj&^ M .Ij^&jkoj^i/^l 
^Jlp Ujj Jjl?- i^Jojjpxj ^Js> dlli (t^j^j 4J *^f I p li J $.11 1 j^ Ijl?- Zjyup 1*j& (£y^ &j&2 jte 
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ifl?s*~£'*i\ ^ (.Qj\j£-\ &rji <jl j2jjal\ dJUj <J JuJui ^Ja-j frill {jj&j <j iy~*JI {&rjij 

.4&j6\ oj\j?- &rj2 (j JliJiJj sJa-j j^IpL&j u^"jj^^U 
J^t^i /^Jj 2.Hj 2O ^J?* J^-^ <J cu^yk jUj^ji Ujup cla^-jjJi^JIj cr^fc%*5'*^l J^rji* 
oUajlj\!l cAt.^ c^^UaJI I Jigj <bt~yj .U^L^j jl ,ytwu cfrlll *<jj-? m jUj-xjj jLjiji-l jl Ju& 

cii l£^3* ^ 4 <^L^ ^^ 4£j~o j^ Jujj <JL!bj c^LkJI ^j£~%« *bL^"' ^!*j^ $J$ •i^Jj*^^ 
&Tj^ Lib- O^-jJ ^ cdJUi *«j . Jplisll 4JUp ojlji-l &Tj^ p j^J c*J J^J .Ob^UoJI ^OP o^bj 
frill J*j£J i»j^ll Sjlj^-I Ojijj JLfid .j^jVl J^ frill ^J?- J*j£J Jl&ljJldlb 4JlP ojly* 

*Ja*o p bjl £*>tf Joju ^Jdl frill ja JjlgJI jJlaII I Ju* jj^i? Jl ^al If cj^jVl Jj& *tjf 

.4<gb Ojj^^A OJL?tJ U jlj c4woS3l Jo^bj J^rji^ <tf I dlli (^IJ .jllaal 
4?uwJ $-111 Obj?- j^ *■<£#" J^ tij&i M -i^bll jjP 4jLo*x!I jfi\j£-\ j* *bJ^Jb frill Jj%o£» 

Uaj^-I jjJJJI - j^jbJI jjJla jl Ijl^-jjsII jaj .j^^S^i] oljju la?*jjJ^I olji al£ 

jl .LjL^S" frill Jj^j V^ jUa^»-b j^jJD \jj£S cj^flj 

J^bxtf frill pi ^1 AjLe ^jL^j ^LjLj^^JI frill LunJi V ^^t*- 

<jyrt-~i^l olji aL?s-^^ IjJaJ j-S^Jj .4-jL-gt— JJI ^p. 

jj£ll ^j^^"^! j-^ap ^-?x-Jj l)>^j Kjyrjji* g g II j 

j*/l\,C- 4^s-Jo Jj>J <jv^* ^J t4ttM.«.. t t 4?-j*b 4JL0 frill «-(£^r 

j^ j^l Jj^j Ujupj .^^j ^Tj*^ Vj">° ^3^"JJ*M^' 







O^M^J^l 




JjjJo\iaj\y Jj&J j*a*JI Lj^V <Jj <UL*Jlj <L-^1I OL-?x-JJI OJL^u cfrlil JJ* JL?-Ij *(jj-?r 

.4JliJI j^ «^>- JjJb&U j^ Lj?- ALj oj^vi ^u^-jjJL^JI JfijIjsJI Aj*b il .iMj^l ^jAj J^Sj J^i\ 
aI^-L j*a*JI 1^2kj $-111 Obj?- /%-?tdlj clJ^Aj .y>-l JsjI>> Jj&£ cJfijWI j~&i l)I ^^^t <j^J 

CT^ .Sjl^-I &>-j^ jOljydl kjULa^ojJLiJI L£j| frill 4wU?-jjJl^JI OlkjWI rue US' 
C^i^J I lil c<uL£*^?*j <J^J c$ -^ *^' *oL^" ^"J^ ^LH tfib*3 «-lj^JI *ol^" ^*J^ C**£>jl lil 
Sjl^?- £?-j^ £*ij&j?r ^by^ OJi£ /^Ij -«-^ <-1l ^>L^ ^*j^ j^i^tjj cob»*^ frlj^ll Sjl^" ^*j^ 

4JUJI ijl^J-l 4SIUI jl JlLiA SjLi^IljJuCj .Sjl^M &rj^ Joj^Oljyu OjJl^ j* JU V frill 

J frill j^ Ijl?- Ij*S 'LjS J&ry :U&^j *^liw La Oj^iuoj .oLi-l J Sj^ J6ly l^J frill J Ij^- 
oUa^obTLJlS c <u*& Jj^bji-I Sjly>-^-j^ Jis^-lill oUL&JI ^<JuSo frill jlTjlj .LoL^I 

.JU«JI j I ^tfoi-b ob>&9 
LruS" Ijji dJUlj^J frill J I Lcj .^t~J» ^^3 4<w*^ ^tjly" ^l^ J>\ ^1 r ^t 4«Uij e r ~*dJj 
jl :jLJ^I *-%*^- J^y**! *^l^ o^iuoj .j^aA^tj <£jl^" ^*j^ l)1$ c^tJI frLjl <bjl^i-l 4SU2II j^ 
42 ^ L>*~?- lgJU?*£> it jS^c oj\j?-brjS J^'j ^>* ^*j^ 36 ^ ^1*11 jt^-l Sjly»-^rj^ 
^aJ L ^j^i\ c*£ ,L*JI l)I il l\j&- Ijyu^ %^li IJifc 4^a Obj-j^ c**JI J-^li J^j -<b>^ &rj2 
4$lia!l j* Ij^- oj^-T Z~(£ JJaJti LaL^I j^lj -jJ^aII IJl# *-JH SjI^- ^-j^ Jujj jl jS^c oIpL» 

Ojly^^-j^j.AA?- Jl fijj^^^jd l? 4*0^. ^iJI frUljykJjj^l? j*l<j\ C(3^!l ^^ j^^ijl^l 
j*u>JJI c*i OIpLo ^yiJ Jf^j J^*!l l)I^I c4jlilbJI 4J^I fiJu* Jiw LaL^I dJLbc i^lj .+~Jr\ 

.Lf 

frill 4?-j^J^b^jl J Jiu^^^lPj^^y^l4M^L?sjfrlll ^u?-jjJL^JI JajljsJI ^jJji tdlli Jjij 
J hr j^ JS' I l^Jb j^j^l ^ ^Ijll Jajw *^*cj c^SljJI Jj .^JUall «db>- J l^P ibLJI «db>- J 
^Ju^» c^y-Vl iljll ^^^p ^lp tfrlll cf\ Jl4 Uld cdLIi ^oj .4bLJI Igj^fb- J Ljap ^LUall Igj^b* 
jpAjJI Lj^i^ frill Obj?- JL2JI ^c ^Lu?-jjJl^JI oLkjWI jl Jl dl!i ^">ij -*U^y Ujup 
frill JjSsj UJUP 4^-jjJL^JI OLkjIjsJI j^^Xjj .L^JwJ UJ SJjJLP Olj^t5 dllJu ^J>Cfj cJ^lj fl^"b 
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.fe-i^J£'\ LSy l)J&j j»£*JI ^-*^y j* 
.A\ ja u&A ^JsJI &j£j LdA dJUJJ 4?tpj 
^ij 4J c^fll I j JJ^to ^1 C-j5I 151 io^IaJI Jij 
Sj^Lo *kaJI oJla Ja*gj c<u^ j*uil j^ ^JU^ *k£ 
. Jll Jl i*Jb uk£ *fjtt cdDi £j .p 12)1 Jl 
j^l oI^p aj* ^1 iJJU-l JUhl 3I dl)5 
oblJuJI Jiw frill «Ja^j J^^iJaJ jL-fcVl j-a 
j* LJIp JjaJ ^Jl SJSlill U jS3j cL^?- .4wJa!I 

?oJia frill i^U- 
JbJI Jlslb Jl>JI IJub ^JLp c.^4 Uj^o 
^Jl Ju^ *^ clJ^r bjl* *HI Oj^i 1^^^ '^U 
Jl frill J^sj 51 .Ja& 4^tkwo Ju^d Lcjj c^loTb 

j^aII ^lP ,k^J cflJlA SjIj^-I 4?-j^ Jl <dj^j ^/*Cj t&>U &*j^ 4+ Ojl^M 4?-j^ JUP 4j*^1?- JjSI 

Ob5l£ll Jl Lcj .bjbr frill JJaj ciLkJ I a ia c*ij c&i? J£w J frill JjjS JdU-l JjSoj .p lill Jl 

.Oj^UwO frill JoLM JJfiJ c4j»>U4?-j^ 4+&TjjJI JUPoLM jJS Js> JL) jl fgkuJ 4J-I 

4! I jT5 oij .&& j^jVl Jp SLM J*£ frill J aJLH L^w^j ^Jl S ju^aJI &\£-\ aJu* &\ 

:Objl^JDl^Aj ^Jl 4oJfi*JI 4o*JI fiJu&VkAl r^SOl jTyill J Jbuj<tfbw 

.11-10 :J*dl 

l^jSjSup oj\j?~ &rj2 JLP JU^jj 4^0 4?-j^ TOO ojl^ ^!*j^ A& <)*i «-HI l)I ci^ ^^ 

Jup Lclj 4j»^u 4?-j^ 1 4?-jjJI Jup frill Jjo i\ cAji^UJI ^ij^laJI J (.jej&i c^ljJI Jj .i>u 

?l5li.4j»^a^-j^ 18 0+4?-jjJI 
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ja Uju ^Js-L&jpxj ^ L^jJj 4£j^4l Jj^LyJI ^lj^- j*^ 4j*^L*i! ^jjJJI JjJJH J 

J c5-^^' j-^LyJI oIjujJla jt-^j ."££>«**£* I JUjJu*"^a frill jLd c^l^ll Jj "hydrides". 

.till *-(jj}r ^Ji£-\ ^-*£jd\ <j~Aj *£>y*£:\ oJlfc 

Jl»jJla) frill ^Uj 31 .*&jz*js>j*j Js> Js*JI UlacaJL^J frill jLJU-^LkiJ jl Jl4 L^JLi cdL!3 
y-T^j iJUAj .<ULU!4^j^a1I ojlj^-l &rj^ j£ by* brj* 8 J& ojly>-^-j^ jup (j&~S^\ 

JUP frill JU«J jl c^jjjJI ^LlaJI ^^JJ^J liij '<£^l S/° J0J^k 31 .frill Ju£ r,j*0j£ JjJta fyj-LAo 
j^ j^l ^1 (.2jj&jL& 4?-j^ Jup Ju^yj oJlpIa!! dJia j^^j frill <j£lj -4-t>^ ^*j^ 10 0— 4?-j^ 
*^ I3H :Jb!l Jlj^JI jaJJI Jjj*» cJ~o ll feutj .4»^u 4?-j^ 100 jIjlac &A*dll Sjl^-I ^-j^ 

?(O^^^I JUjJUfc) frill ^j^»y-TjUjJLA ^1 ^jjjJI fUiJI OPly uJUw 

oVjtf ^1 ^b U opIjS IgJp jU2j ^Jl frLi^l j* dL!3 jnPj frL^IIj ^Uj-jaII OyljS jl 

^JC-jyj-l ,jJI O^stJI As^J- 7t*0y* .Jji^-I J^Ujj Jj£!I ^J^j^-jII ^^1*11 jnP JjljJI jw&J 
j^ IsO. y s & y- C-Jt^j JLd Jjxll ^J^jUj^aII OUjIjJI *~o^- l)I ^j*d* cJj ^1 j^j^l jjj-J^JI Jjill 
jj^JI ^JoJijLJI L^ljjJIj frLwj^Jlj frbjjjAll <jy 1^9 a*o^* l)I O^sxJI ua*i&j .jLJ^M SL?- Jjj-I 
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# 4j 'JJ& *G *UUI '# 'Jjjf j faH\ j ol jUUl 'jfc- tf jJi tfsi} 

.34-32 :A-Jfcl^| Sjj^ 



L^w j£c ^ 4^-jJu cl&l SjjT Jdl ^y^l j^bJI jUi <UUo coLi-l sill (*3^j .jLJ^M oL>- ,Jp 
ioj^UI &tj?wall OL^II <* r *«^- Ulc j^j^l j^ Ij^T Uj^- ^aj frill l)I US" C y-T JjL> ^b <cjjUL« 



.<uLlaj a <U-*w2J* 



j^jVl j* -.y-l Ui»i 4J^ j^j cfrlll J^ j* j^Lll SLM Jbtfj <Ub*~o 4JUI (wJ&j JJai .cjLJ^I 
IJu* Jjj^&JI Jl c^\ jTyill J j^LJI ^J^ J?- ^JUI j^-Juj .IjAj^i ^ tiyrk&H *^ JS" 

&■ fe yJ Yj**- 'it* \ik'J& ^ 'fi 'oD *i &*?& «U *Ul)l '# 'djjf ^i!l >j)> 

>j i^p oiijiij 'ajStfiij ois^t ji oi^-j fys dija %& # j*ai #j cri> 



.99 



.0 2< >rr s -^'^l j^J^ ^^"1 t3^JI j*^li*JI£iLkll ^1 c<u*asJ ^JJI ^Ij^JI +le** &j&i 
•uyji j* tij&i (jj^~\ ^i^^ll j^ L JJud\ 4iLkJI ^J lyrjfi i?£*~£\ ^(jj^r JS" jl dJUJu /<^j 
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.j^aaJI U^a^y j^ULc jlilb^ jjjUJI jilt* ^ c'\l)jjjl"4Jlp $& Jj cu^s^i"! *x£j^"' 
Oil lill cu^s^rVl j* Oyji *l£l ^ lJj^i uyjs-^Vl *b U : JbJI Jl La j^JJ jt Ju *^j 

^gJaj jil liUii ?*<£ji-l Jj£J cO*>tf jl 0^1 Ia^op jlT *lj~> cu^^TVI olji <jy ^l£^M 




Jplftaj hypochlorite ion (OCI-) ( 1 ) c^f^a dji\j u&~S\ ^yr £~i cjjjj^l a* j^I J*&i 
32 .oyJujy-T jjjjl *(jj*r & JpL&u jl jS^c ^jjl t(3) jJia)ljjlS\)l^i^J (2)0c*~i^l Sj3 *« Oji^l 
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j^^UII oULi? Jpl J J^-jij Ijl?- i^j^S" <u?*jIj *L> jlp^^i )3(0 jjjj^M Ul .j*^UI JM*- j* 

JjjS &cJo*^l jtf^cj tf lj^"l J^° J^J*^ ^s^l t£J^"' ^3*^*11 jP -fS" 2 j^tjj *&jj &Lk l)j& 
JjjS 4*Jj^M jl Lcj .LgjJiJj J^L^j j^j*^l cil LgJj-^ a l)j^ <J>^j cj.^^tJI j^ &udl 4^%*jL J I 
^^ JT Jlj^l Jl ^^je jl <UUi j* j^j*^b jJjQI LjJUajl jLs (.\j*r aJIp SSlfc J^£ 4j^^aJI 
•(£j^"\ Je^W Jlj p j^ l)jjj*^I &M? J^aj c^-^JI IJcjJj .IgJ SLJ-b lilko ?^J jlj cLjJp 
j*jLs!I ,JIp Sj^li 4J-I oU&JI *«**■ &j>j jl ^uu cj^jVI TtLwo i Jp oL?- JL?-jj <^J 
^JJI ^y#r J?- 4JUI ja allaJI IJia **^j j^ jI J dJUi Jl?-jj Vj .SjUaJI <j*uui!l kcJol j^ V^j 

jij .jLJ^M ilp uU?- j-a &\*kji uy^^* iff J*** j& ^j^ !■** (%-^JIj Jjj^l ci^ ^* ^! 

.4j%j?- O^UIij jP L)b£b uc^>U-l 
.4m^J-I LjUapI ^J &Jb£ obj?' jp l)U^» l)11w^- jIS'jJu *^l Ua U "a^JI' j "^*JA\" &\ 

Up- Ufely ^Jl 4P^d I jjAjJ I j aTI^aII jl ObjjJdlj 4o^^l JT jjIjj JjScj clMl J^^> ^Ui 

^Ip S^j^-jll 0%J-a^II Jl o^j^JIj vanilla 4JJ^! I j\-p Jiw o^jLLsil oUjji-l J-msj 
oJla £« JpULJj epithelium SjLjJi! I ^Llijj-^il (JaJ^fl 4 2 h ; a J4jjl^-a^!l oljy^JJI 
j^p l^l^^oJuJiir cjVl ^-j .S^tSlj JSw J J^-LijJI IJlaLjJLo^I iJjJLjj .O^LJj^J.1 
pjj JS" JpL&jj .2^ 3-2 <u?-L^ AlJ *JJJ iUJu i Jal\ ^*^l U^i>^ Jo^j?-jll O^L&uJ,! 
O^iull j* '<tilk£ r, \jj\ huj\ J&-J) ^Vbjai] ^Jki* .4^oLwol LpxJ>\j *-a Cj^LJL^S\ oJla j-o 
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Piper oLJ jUj) a^Sflj j4jSII JilaJI J JIaaII jj&l ^a jj^JI 
J*A?- j* a^Sf I JiLL! I ^^JU Jj-^ I ^ j . (^j ij^-vo*^ I nigrum 





alii I ^ JjJ*JJ s-^J^-l jA JjjGjjJIj .1a?- J~«^- I -Li (jUjji-l ^.X& £Uj^ j£ 7*~>j 

ojujl^-I &*jI^JI j* fr j^- ^ymj .^LJI raspberries jJWI Ojj £*j!j jp JjSlI 

^^wdJjl jcAfl^l uj*M tsjIjj jPUaiI Jjj*J.I ctJjJjj^ll Jj uJaall fo JLp- Oj^U 4Jjuil 
.? w jkJI C-jJ ^J ^jJflxJi Jj£lljA JjJjjMIj .?t^*i*JI j^Ajj 




4£?- 4y2^?til Sj^JjJI OL^ jjJ iCj*-l Lo-S* 

jl* o^j ^JJI browning reaction 







♦ 



t»* 






■ • • • 



.; 






*•••• 



jjSo polypeptides jujlp ja Oylnf - ^Jlj .j^l 4^ 4Sy„ ^1 

Oy*J*>U-l jj^k *a c&jLtfil 4-***^! j^U^-Ml J* 4*JLfli 7u\JL& &j£a j^uil 



cOjS Jil^-^l j^aaJlj 4j»j3 aljil j*i*y tetMj J*?o ^JJI <w*~JI Jip JjL&^M J-a J^l ^?- I^C<^ 

OU* oJUyill &i5l^llj ^Jl Jjlll Oli &j\ll j^ r^M -j^l ^ J^jl^'-&**^ tdUi £*j 
.^ulj^llj JlSw^lj oljjVl j^L S^laiJI jjAjJIj JuJlUI oljlj-^-lj ^l^iJI ^ p Ijj Vl 

o^lil J^Scl 4jOIp jnP &L>^k} O^*?" ^-^*j ** *j>*Cj cV"L) J^ t^JI - OljJJI d JU* Jl4 till cj^lj 

,Jp Ob^uo U&jLspL ^t^o J-***V blip ^JaJ^LJ Igjld coj^jS" *ju ^ft *5" \j$£' £ As* Vj l^j ULwo 





4^T ^j-f o^pf ku^jil Sjj-^JI jfl^J 
**Slj)l J^t I* <$ ^jl UTj .l^k* 
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.jJJI ^jJLo^-^JI j^lgjJi! <j*Jlf)^4J-l oLjlSOlola Jl^Jbj^l lla ^ju jl& <.^~Jb +j& 

Jljk Ja& *lil OjJxjj abJall j* li^lj Ipjj JTb jl Jl Oj^k^l lil IgJ +& *^j £olp dtL?- 
ki&l *L<Jr\ AJ^i\ jfi Ua L(jj^i\ **JI JT «jli Ugjb c^lj JjjJJI jls cdUJJ ?dtL^ 
jbuobM jbb* cujIp lijj .IgJ ^jj^- *i ji\ oL^JIj **-JI dl!L« c<dJI j^ J-jLL« jj^ jL*J)U 
,L*j jl <ulp tjLJ^Al c~aj ,jJI /tjull aJu& JS' JjLao Jjj .Ijl?- ib? SL?- jLJ^I ji*ju*> UaJ^-j 
*^f pxy £uU 40 jJL?- SL*j <d^ J^- <Uj &Jjj itijLJ\ lla ^ SlilS^j . Jbu <dJI *U£l Jp Ja& 

:J^bJI 
c^jl^ Jiwj feu\jj cl)^! <d bLT j*J S^U <Up jik) U jl j^l ^?- atJi b? U ulz£j JlaI 

^J^A caIp 4?-^ 4^ Jj£!lj cibJIj bJ^aj L^ijPj cLaL*?-l ^1 co^U <Ul J-j^J U jl .JlJbu bS* US' 

?LojdUj Lj^o U!j?- «.^Ji J5" J*?u (jJA\ U cjil .4dLk &j£j lj! j*W *^ ^^' 

. j^ull Lj^y j£ LA^dbjj OljJJI oibij cObjj^JI ^o OljJJJ 4j»jljdl 
OljiyLj c^ii^l Jj ... J^l i5ju JaSLj: dbl JL&yu ^JJI obSOl j^JIj *^ ^ dbl 
jP bi»J^- ^bil bjS'i U5"j .^Ldl IJla SJlJj l^^?- ^^uJUl j^L^-byuiji ob^JI Olji ^ tijj 
Jlj .SjJJI^ki JjLc j,a*JI Lf^a*j j^ OljJJI LjJ uj^" jl j^c 4dL%« (^^1 l)Ls cOljJJI <~>Sj 
j&\ dLt ^ft JSwJI IJljj j^^JI L^a^ j^ ^J& jl jS^c ^Jl Sjl?-^!I OljJJI jLd cdLIi ^br 
j^o^ jl Lf^ o^lll olji ^U- j&~ jSUil jnp j^ jlT lil lJ) jjsj .j£*^\ Lj^a^ ^ Jpli£ 
j I tL^jdJLj: ^Jl o^lll j*wjb l)I Ul^Jbj^l Jw^ts^J.1 j^ jLd tJlj?-^l j^ Jb>-^b j^ull L^^u 



aSIjJI J j^Jj *^ j*j 37 .43Llall j^ L»^& J^l^lb vd}* ^lj^ ^^ p ly J* 7-99,95 ^uj 
jl l$*u~J j I cLftlji ^yJI o^lil iJjJi) ^Jio ^1 Jl cjil /'Lgj dL*cj L^%U) U I" J^i ^ji\ *LJo^M 
LjJii Ujup &&JI oJu* UjLj Jla! .^f *ka!b ?l$*u~J jl b*ly US" li^- ^a aljll s Ju* Jaj ?l$^D 
Jiibu ^Jl o^lil ^^ jl LJI ^L*Jb L^lj Jj^omII j* jj cjTJj Ja .objJUj objj^^l jp 

Jjj^k j£ LatOl ^J Jj&S 4u*o \jj*0 X*J£ *i}^ ^*o~*> <jA\ SjAlJall J*^ cLftly tJ Ij l$j?ry* l^j I 
LftjjJU o^lil j*2U^ co^HI ^ IsiLJ ^Jl c^-l ^j^jJLA* j- 9 J I c<j~o*iJI j-° 40li!l OUjJjdll 

.bjjPi Jl 4**&uil oUjjjiJI LjJUi oUjLto j^ Ja& JjScj U*ly ^yJI S^lil jl dib ^yuj .Lu^-b 

oi j* j*b <^i bjj j^j ?ou>ii dUtf J^ j* lji j**. s^ab *udi obui j* ^ ^i 
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<i\ 



*^ 



' — - 







-^ri 



Li\ 



s 




J< 



■*•■* 



oIj^j ^a oljJJI jj Uij .aJ^JI j^ Sail I jjSi ^Tj oljJJI jp £jVI ^- ljjt£ Jiil 
oUjI^JI *.L o!jl?-j ^a oljJJI jl <jl jyiJ jl a-$1I j^j .^- jnp *l L?- jIS* *.lj**> *.^Jo JS' *.Lj 
^ft jj& jl 4»Ui! JjfcJdl ja &\& cV-jnp oU~*?- oljJJI jl Lcj .iJ-l j^p aL^SlI dtliTj SJ-I 
.lAjwifcjjkdl olpa ^la^J V ^!l OlPj^jil Jb-I Ldbl lift .SJ-I OlSl^ll *Lj OlJ^-j 
c4j?- ObjlS" jJ&J j^tJI Lg-M^y a* **?& ^j jb*^-Vl *Ja3 J*^j J I LJp J^t^^j U£"j 
.V"OLjIS" jj&Jlg~ij *lilj j* ^o^S^j M"'-^ oljJJI J-^ ol LJpdJUiT J-j«u*j Aj\i 

jl *Jas**j Aa cjjjJIj dicuo^Ub aj^jJVI L?-j^ liij .^^S" ?j>Iaj jl aj*^1VI *Jas*»j Ja 
iib^laj Ufebrj^ lil VI j^Jaj J I iljll oJia *>kuJ jl . jl/Jall ^ j^li jnP Jlj U <G I dL$ V ^jjki 
j£c V ?jUaJI ?*J>I ?£^Vl ^a Ja ?jjkf Sjjlttl Jj^ ^JJI U cL^ .SjSlfa 0J& jl j£c 
*~o£ <ci *a j^L?- /%-uwxJ liij SjjLlaJI *waj 4*il^!l Jj .<u*ij *.liJj j-a jjaj J I j^Ij6\ oJu* j^ ^V 
j* Vj *j~*/Vl j* <jUjUI Jp SjJlaJI 2^ *^J -OljjWI ^ SjJlSJI Jl If* J^^&ij 4aI^ «ki 
Cjl jS^C V jljjkll JS> OjJLaII jS3j c4<^o ^Ijll OJA JS" oLi^l^a jl .jj>JI JA Vj dLuo%JI 
jp 4J-I aJ&JI J /u^!l cJaJb?sj Vj .4w^j^-l JuJiJj /%-uwaJ liij ^Ijll aJia Aj^?^ VI c-%*^^ 
^jj .4w^j^-l JuJjj /t-uwaJ liij SJ-I jnp OljJJI s^jjj J^U- ja 4J-I iJl^-l JjScj il .di!i 
&£U LgJjT j^j^TI ji^a (t-w<waj jp ^LiVI j^ dUijsPjjjLScJIjj^JI Jiw C 4*M b^-l oljji 
j^ ^?JJ <dll r-lj^-V Ju^ VI^A U 4kiJI oJla Jup fiJi4 ^JJI f^yarJI jl .ObjJH j^lj^- jP 



.95 ^UiViSj^^^M^ 

jL?w jl ^1 c4J*'^ o^U^ SL^-I ^jJ l)I fr)&~»i ^JJI jA ca-jW-Ij^UJI 4dJ^-j <UJI jl 
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Liu Vj .iOljJ^i J^ oj^ If* ^ <£^ j-J <&k£ A^ ^ M^ t>^^" (H^-^ I2£j SjSiJaJI £^J <Jb "b £^* J ^ 
*~JU £*j)l JtJs^t Vj -i^T j^ (i»^4al Udj <>a*JI lf*Ay £* *'j^ °^ &•■£ O ^l JU;uJ *^ c> Wall J* SjJ^II 




L^-jJj^sj bpt*a* Ijjb UJiij jj^-l ^JJI JUJI oJl^-Lj: LjS"lj^J jxc 4A^ J&-JJ cdJUi **j 
4ud*JI O^stJI C-jJ^-I cj-%^ **>b!l ijiJI Ou&i* J jjkJI 4j>jiaJ C-^k UJUPj .JuiirtJI J iilp 

VI {}j£jJ3 &j£j cjl j£c V Jli«JI JklP ^Sjj ***£ c4*M OLul^II *b oJb-j ^ft ^Jl c4*U-l 

Ljiilj oLM U*j jl Ulc Jb^uJ.1 j^ jl Oj^sJI aJl& C*?x^jl cdJUi j^ (t-^J -j^* (t-.!-^^ ^P 

38 .Uiil lL^j£&J1-\ oJu* oLjI rj .LftJb-j SlJ-IjA oLMjJla* jl ^1 c4*Mjn£ o^lil ja 
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.4%JlP £tal £JU& j-a *^JU JpUbxJU cAjJj ^J^° ^-~**I Obl^- ^j~o ^\ l\j*S lijU lJj^-Ijj ^*JJI 
mj .Igj 4^L?- o^ljlj OjJ^j c^j L^jjJ o^lil jb Ulc 4wJp jnPj 4Jik*« jnP OLlsol Ij^ji Jl2d 

:LJp lg*p ibr^l j& ^ obbrl jp e**J ^11 i^LoVl JIsmiSH 

^Ojo^I Lj-^Lol ^Jl 2jj*a*S\ ObjJH cSLJ-l oLp J ccJjSo cJa^j ?SlJ-l aJia O^fe <Ja*£i 
cLta S JLAjwj 4Jb« OlSlT CU«J I <2~?u SlJ-l Ojjkj cJl^j ?4~M ObjlSOl JjI O^i? cAjTj 

39 "?bj^i?>J ^bi£uol Jp Sj^li 
LjiSw! taiUtjl J c-^^JIj cb&jjkjj S^lil Jj& LaS J j^l jjbJI ^jjkJI j*i!l Jl~j*s/' 

V U CJ jJ Aj\j JjSOl j* jlXa JT J fcc^lj JjlU-l 4&i^ c)l j* jiijll JPj .kM ObjlSOJ <UJI 

also jLd t^^Ualb^ifiji Jl ja bl&lj&i *^waJ -.bu ^ Jj£ll J^Uj JT Jl dLiU *^b?p Jl» 
.4P^A« &^£i Olib>- J i^Jo^cjj 2ju£-\ dJia jP J^aJI l)>^u jjkJI 

jsPy lj cj^ Ik?- ^bJj^ll ^r cJjT jJI ^ft ^Lp-IjJI jnp 43^Uail Jb ^li^P^II jl c-uj 4j^b^!l 

jP cJJ^- $-LJj^l Jj^j l)I <w^t>tfJI ^o J^tJ 
lJu& J IjjJ Jai-I c-^Jb i blj c4d^Uail Jj»^ 

."lPjbj^5lpU^-sAa 
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JjUU cue *^ V" JiJ Jl l^*& J^?*J 4jfejll a Jia aJ^uJ Ljj Ij U 4j*j* oljJJI ^jJ jb *lso^M 



.4JL2J 



i?f Jj .43JU 4ijlj^o ^jd Js* Ojs^-lj cU &b^li} OljJJI O^fc c/fJaJI jbt£)^M *U? 
o^yJI l)JT cc-^Ij^JIj ^tJI — ^JU^L jjxll jij&& \asjs> ^J&j ^jA\ — OljJJI j^y cJjT 

ob*i Oj^ (%J c4%*jLJI Jij£z> j^j^l ^° <^l* ^^Jl OljJJI j^y C~«li 4j»IJlJI Jj .j^j^ly^l 

3 jujiJs oLTjj oli b^ Jj ^jl l^~& OljJJI a Jut cJp-j !4jM ol5l£!l Jj& jl juu UJ 
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oljJJI oljJJI j*jJ3Uju* 




c*> ,+^. (b I jj-ial 



>^^£*V*l*^l 



| dJLo *ifj .43^Ualb Iji j 






jnP jJL^ J^J 4U£* &0 I c4JQ&4 4Jb^ J^ 2JU w J^w^J JUJ^-I a aj^UjJI a jji^jiJI a Ajy^uA l l a 
4j*>\j jj^aII 4»Jj J &oVl OJU* OlJUj . J^l ^ J^l^lb lAjlj^ol UL& i cJli^JI J* <^l£ 
ijuJUajT <>k£ OljJJI J.2AJ CJj£"j .J^M ^i^- L^lj^J ^1 liJko Lgii£ i&Jba jlj SjJLAj ^Iaj^M 

.l^JUL^b 
j^ c^ k^£ ^^4j J^-l IJia Jup cJaij^ L)j£0 J^j S-Kiflll oJu* J jsiJiz^J l)I b£cj 
j^ Ojikll ^J^JI J^ J jjkJI also **4^ • J2«y £l IJbl j£c *^ 4*ai!l aJia Jiw Jl l$J*A?- 
l^ <£J3j*P **\ djJ&fii *-ig* (j\ J*°^ lJUfe ^1 I^L*^iJj .oL?xJU &j£il j-^LyJI *~o^- Olji 
Jj*U 1 Jj t4uo 1000 c4uo 1 \jJezJk .\jJazJj (.hj«a£ o^U &j£jj OljJJI oJia J^x£ 
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Deoxyribonucleic J&t~S*$\ p j>« ^ij\ c£J>" jA^-l ) ^/V^l c£J>" l>^"' c£J^ 
.<WsjUa?-j a^JH ^LspI ajapw i^U-l oUjLdl J^i ol^Lo Jp tiJ^-l SljJ J f^jil cAcid 

^-1 jjI^JI OUjJbw *~o^- ^JLp (jj&H (jJA\ C (VV^' l£J>^ j^i-l LsjI *JflrM.»jj .OLuajj^M 
(£j&*-l lJI Olj*Xll /^9 4£j^j£ jjA JjSv« «-^jJr /^£ cAp /^»M .<U*jtf ?*-»**£ l)> c<wl ^^^ ^*^' 

.ObW jp IgJ c^tJiLuo^l aJu* cJlj U ?<u*& ?t^J J#^k jp cJapLia uiS* ?oUjLt« ^Ip 

cUoL*jj-I *-b*jl *~o^- <JJ o^^^^M JiLj (j^jJ^j***^ fj^t tJlslI /L~*> lJ** -^^^1 <J (t-^ ,<JI 
Cj[?jjy\ UopLjj c^ij* jnP aL^-I Jl +~Jr\ J^Jj jA\ Obj^il o.*Lail aL^Vl J^i U5" 
c^yuMall ^j>JI ja^-l JS^rjll ^all J^ j^j .Sit Jl <dj£j 4iTU ^JJI aUk!l ^aa Jp 
ja OLjj^jJI jl9 cts-s^Ij^a LS"j .OLjjjJI j^ (Jai^pjj (5 0,000) A^waj j* a—JH J^o^t 
j^ oLjjj^JI ala j* Jb-lj uyj^ v^j <SL^-I *M J* ^1 ^L^JI frliJ Ljap ^p *^ ^11 aljll 
jlJdUl cuyj^Jlj JL4II c^j>JI jAo^~l l)j^I l)I W^ Ju^c^^j a -SLi-l ibt^ol ^1 ^^Jj lj! <UUo 






?>:* : * 
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.2-1 :*bJ>-l Sjj^o 



J* cr*-^ 2 " t^J-H-" o^"' dj^-z-Lj 
SJjil nucleotides O I JulS"j^J I j* LL^L-o 

ifjjj)i\ CJ^ijp^ j I ^^a^-naII ^jj-aJI <jAo^-I 

j» Jbjl) .lyL^ ALi&^Lail j^a^cc ^^u^all J-JL*oJI Jj uyj^JI oLj»jj>- ,k**jl ^l?- J^-^j 
c4j^b^!l ibt^o^l dUj Jl &U?Vbj .(^p%i JjjLa JflJjJll'jjkdl &uJ^-"obT^I cOUjiail 
Ju 4$%JI cJlS'^I .&^Ualb ObjJH sJu* jJSo Jj^k J <JtiLi ^a JiL*^ JSIp UsjI JL?-je 
pjj i5Uft jl^l cVuJall oLLaIIj i&^Lailj cj^jJI j£ &~ob oLjjjnJIj ^Awall <jjj^\ <y**^ m \ 
J^ L^tJj opI^aIIj j^L^Vl jV cOLjj^I ** J*~*l\ <£}}A\ ja^-I J^L&J ^b^3l Jil j* 
ObLo^ill jAop-j^SLJI jAo^- jJScJ cj*ilbjj^ 43^UaJL! jlS"^! c£!U-l aJu* Jj .JpbbUj^ 

j* 4jIjJX£ Aj?A h\ Ju (gj?-i\ 4**~^JI 4jLo*£!I O^UUJI j* 4UIS" 4£j*j£ cJijJ-j c4wU«^l 
.ajJI Ufcly ^Jl 4ji-l ObjL^ll cJj^j lij OLjj^jJIj < JtwaJ( ^J>JI jAo^"l 
JpI&JI^xj OLjj^JIj (^UmsJI l^J>JI jA^I frlj^i ^^ ^ii^ II J-e^l l^ cr^J-sl J-* 

oJia — j* u^l?- j^ oL?- 4>lgdl ^Jt^j l)I IgjUo ja *.L>*£!I <jy IjSj c&^Uallj cj^jJI jb ^L>*£!l 
oMpL&JI oJu* 2^r J I JilSwil j^So il .y^^aJ I jj& j*io<JI c^LT ?U J-SLi^ oL^jji-l 
<£j>JI jA^I iiy lit <til dUi .aJ"' (t^JL! ^Jb 4d?L?- o^lij VI ^ U 4JtJall 4jL>*£!I 
^-l aUsJI j^JJ J^kj j^Uli^o U^jLs c4jL^i3l U^Jj^oj 44d^Uallj cj^jJL! uyj-^lj ^/r^l 

^^" l^^ J^ *^ ljIJJUI cuyj^Jlj //V^l i^JJ^I o^i-l iJj^u jl ULc Jb>?t^*j cLjIj U£"j 
Jean JjVT L)bj- JjLu J^j .U«jJj^j Jju SLi-l bJ^J ije*** Jj^ cLjIj-%^ bj^» jl Jl^^M ja 
Dieu et la "(t-Wlj <d!l" jl^p J^^i ^JJI <ubT J ibt^oVl dJia cj^Uil jjj^La!! cGuitton 
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:Oli^Li« h*~j tij£zi j& i oLi-1 &\ 4J 7w?jl 4^ JJIj cScience 

L?-^!jJI ilp 4JL0 LJb h~~J\ Jlj^JI I Ju* JLol b I ?^u^a!l ^j>JI jAo^Lj ^L«il JlJjuJI 
iLoj Jjl ^Jajy ^ ^/r^ll c£J>" j^>J-l j* ^J^* ^j*^ JaJ^-l a^j ^JJI j^ :ojTb>- lj**Jl^ 

- SJuap <£/H ^Luolj - £Lu/iM aJu* JJa^-o cOli^Ualb iUzdl Ol^ltfi^b «jll *J lil 
,Jp cjj^^lj^JI Iju c^^- te JI IJugJ <-oLL?-I JjJu 

oJUJL?- Ob^kJ \yjfi dJJ <*UJI &L>^k Js> j&Sb 

/£j$l <Ul *-j*0j* jJ^J c^JUaII ^JbJU^ Ufe;* IjJly&a 

42 ".$;lil 



'^ 



.50-49 :J*sJI Sjj~o 



JjjJiw? j>fJJI <ubT J I Jia Michael Behe ^j J^oU ^jja^\ ^^IjJI Jjt£ J^j .J^U^M 

: Darwin's Black Box ^j~oVl jdjjb 
Vr^IjJI JaJI #UI jS3j cSLJ-l ^L^S" J^p 4jii3 <ugi J ^La Uji& *i*JI j>&- jla!" 

JlSl J3j .^JUaII IJU* J aJL4j ^1 jl^-l jP ^JL^b coJLA*il 4ejJ-l i^ji-l JaJI j^y J^l jyJxl 
jl ^-Ip dJUiT Jj^cuo IgJ I jl cJlJI JjLw J JaJI ola oljw^j jl &>\s*«zj ^LJUil j^ JuaJI 

oLJ^^jjIjJIjw&JI jL^ltoVI ^IPcL^li JaJIc-^jj Jl bta*nl cb^ oLwol j^jj cdUi 
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Ol j& ^ Uiioj .aJlJI ^o 4J-I oLjISOI dUoT oil?- caJlJI j^ aJUTU jjSOl jl£- Uiioj 

:dUi 
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. 






Hi 



$j}\ &Jb OU^JH o la J>b JL?-jj» cJJ j* Loip LoS'j .40lP jnP 4A^k} o^lil J*J^ ^^ 
.ibUb 4SU9 J^ Li>l <^j^ SjJJI jSf t jj-l I Ju* jlp ^^j V SjJJI J jbj«P^I j£lj . j&* jillaj 
j^ jLJ^M LgiLi^S"! j^o c^v &&> kl^wall j* Ljib SjJJI J4jh£l 4$lk)l aJlaj^jj 

aJ^sj SjJJI J iwl^ll S^aII jl j* a^jJI ^Ui cdJUi *«j .igjlill S jlaII oIpjjJJ.1 j* juj^JI 

«j*J ^s-Pj -^j^"I ^"b j^ 4jLJ^M ,Jp Ij^j- \j*S \Ja£- j£*J>J t^jl 2} c4j?-U J-a 4JLJ^fl 
J O^b- £$j to^j^-Vl Ol^uJI Jj .4jLJI 4*11*11 O^i-I J^ ^'j^J ^s^J^ J — &\J* 
cL-wJojJ^A J SjJJI 4$l]? LgJ C~~*J ^11 OjljSOl jP ^L^' OUjLta ^JftJU J I JJj 

<LaSj SjJJI J S^j^-jll 4SU2JI aJu* **~k ) Jp oj>^ad S^k) ) JJL) \jj£S cj^j-^j t^ljl^j 
^Js> Jti ^j&\ Syill jl "SjJJI jjjSvj Sj^Iao" jI>^p J-o-^h c^^-ll J-^aiJI jUj-Ti JLiU 

(w^^43lk!l dJlAjljLAo Ji\~iJ .ol^JI Jof^-jll ojaJI aJlA J-a Jfl~*J «j^- jJ»^£ JUP £lbLgJI 4j> ajJI 

4j»UJL! c-^tMaJI j^j -o^a^ll U^a^ Ufkjjj ^Jl S^aII jIjlaoj oUjja/Jlj oUjjjj^JI ^OP ilj 
Lois' ft ■&jy£' I^j (J j^ull Lo^d^u ^« oU ftjjjjJI a oUjj ft^jJI dJbl jp i aj^J.! S^aII oJjbjij£ 

jl SbLjJI S^aII dJia J&l j£j: uiS .LgJ ^&j U^p^ cS^aJI oJia J^Lij J Jy-jJI JJj 

r d^?sj Jl^c Jla^JI ja o^a!I dla Jl Jl La SjUVl jJl^ ?jywall J 1^1 1 lla Jxa ^ a**>Ij 
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Ojj'J*' 



djjj*> 



tijj*d\ £ fa* jA UTj 

23 5 ^jW' *>*(*** 
li4J^j.142 f x>Lil 



9 1 Jja^JI 




j^?x^ c"fusion" "-. UJLJ Vl'j "fission" "jlkJJ Vl"U^Jp jUaj 0^ <>~Lp J^ j^j 

o IjJ 4J Ij^jbjjj ^lij 4A^j'jlJa^j VI"a-^L (Jjjj^il JpL&II *LJUJI ^yk% -SjJJI oUjxo 
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ojj>j*> 




iff J cbLlaJj Jl SjJJI 
(^ cij^' J^btJI JjSyu 
ijuljjj L*-w*£ AJL^jj _ LaJU^M 

Objja/JI J^ J^J S^S* *&rji <.(£^-\ «jL^ Jj .OljJJI Jj&l JA o J^-l a ajJIjjJI 

£!l?- <J SljJI c*px~*p\ cJjjJj^JI ajJIjjJI o IjJ c%s<ar%a I jl J^J .ojIj^I <bl£ (j bu^j Ij^rU 
Objj a/\JI ^l^pl i?j Jjj$ OJ^tJ J I ol^JI "jljjbuol a*L^" l5 jl^jj .jl j J L^o il a*L£ j-a ZXjXJ* 

iSlkJI jylj c*£ col^JI Ijljj .ola jl^&uo^ll aOp #1?- j^ jA^dL! SlkJI j* &u** 4^5" j^j 

.ojj-S' 4£j~J ^ij^" /<JI j-^LyJI ^k J cSj^xsil 



ajJIjjJI ^Jli *ju> cdJUi *-«j "reactors". "O^lill"^^ 4*? I?- oLj joUjjJ^-JL 

I Jl^Jj .^jikil ^kiiJI JUPj OjJjLo ajJ IjjJI AJUtfu jl v^V. 
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.^jjljjjl Jp 

ojyS fej*»j o\jii\ ibS* /^ ^^J jl il)b jjJjJ Ja^jsil ^J C-^u^t c*L*& ^ I IJla ^Ja .<ju-^ ^1 ib£JI 
^^j AljJa^^fl J^ ^y> chain reaction %JLo« *>\pb& oj^tsil Ob jjjj^JI Ijljj .^JIp 4dLkj 

oJCgJ 4?vwJ bllfiJ} ^J ajJIjjJI ^£jj j* j$S }*)£> Ij^jj -<b j>JI O^As-bbJI j^ 4LJL0 (JbJb Ijljj 

.4dUa!l j* ibb* 4^ 'jij£ Jl ^jj» b? ciLi^ll O^btJI 

Jp $ju*il ob^l l^k&J ^Jl 4»jJJI £La!I j\^jj\ &±- Ju*i .j^UsjVl j* j$*ni OljJ^ 
Jij .L»y& j^a?sJj 1 0,0 Jjj cLjaP gj UJj c4JliJI 4J.UJI OyM *bjl 1945 aIp J L*Jij jjA 
J LwjJjjjjA SjlS' j^ abl £*>\j Jju ^"ljb>-b ^U- S JL?xJ,I Ob*^!l LgrJfli.^1 ^^-1 4j>ji £Li C~~~J 
Slij J^>JI j^ Sj^tJ.1 o^aII c^Jji;?- Jj .lgjlijb*ii^M 4kJ- Jup jj»y- 1 j^sJi 40,0 olij 
dJUt j* U^ll jl^LJb cJiJ-lj cljL?- <Ln*S" 4*£w &jk^ Liil Oy: JliiS cj^L?sJj^l JA JjJjA\ 
jj*&\ c, buijA! h*~j dllij c^ %^JA1 iblill jnP ^pr^ji^Jii\j &Jr\ Obl^k^^l j^ JUJL^JI &ikdl 

? jlSCa ^lj cij ^1 J^ljbrbj 
J SiJt Jj^o Ujup "Lj c^j" ^-^ dy&6*)l 'Ley* L^U^- ^»^laj Objjj^JI eJH£- JlaI 
^Juu cdJDJll -^tJsJI ijttjxj ObjjjjJ 4j I a^j *i cCUx&JI I JJfc iw^^jj -oIjjj ia-jy jl jj^ c^tJsJI 
.Aj ajjJl oMpL&JI j£«Jt«uJ,l Objjjj;JI ^Ip Jj^a^tiJ^bk^l J^k aIJL^UoI 
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JLjj&j cibLjJI SUall a Jia IgJW Jb ji?-j SjJJI <J^- Jr 4JDI jU- jla! .IgJ £>lgj *^ 4»j^ o^Ulij 

.S^UU JjU- JSwj o^k^JI c*i SUall Jia 

**£[?- j?6 ^Js> 4*L*JI dJia jJi£ jou tdUi £*j .LfolJ^uol *a> ^1 JajljsJI Slk JbJb j^tsi 
jp ^L^jj 4jj-j^ 45b^£" oU?tJj J^- <c>JI l)I j* «^JU3 J l-^^JIj .4>UJU Lyu^ Ij^l SjJgyJLi 

-tftf^j oJUJlJo Sj5 alj^Uol ^uj cdJUJJ -j^aJI ^-*^y A 9 ^apkJI ,Jp cjj\^-\ l^j S^Aj j.i*JI L^-m^V 
o^U gH ^JS *^j c^^lpJNP J^j4JlPojly>-4?-j^dJu&j 44 .4?-j^ JjJU 3 0~20 Ufcjji Sjly- 

j* jloliJI fr^allj Sjlj^-I JjScjj .cijJI Jljb j^oJJI J 4^-UJU^M O^UliJI OJiij 
IJU* *bSI o^itfil o^lil J^ J^tJ^Lkjji^j ajJa J£w Juy^jj'^ ± j H r^- ^' ^-~* o~o-*^l 
c^jJL^JI j* jk Jj*U 5 60 Jl u^*jj^l J* jk l)j*L« 5 64 ^^ukJJI Jyi c4jIj JS" Jj .Jpisll 
^JJI *^aJI OJuM IJu* jl Jl SjLSVI jJl^j .3 It JJ o^lil j* 4^1 jk uu^o iujVl J^p^j 
jo JlS a .(Jddjj jj^ i^uJI ju^U, j^uol JLd cLS'jS' ^Jlp SL?tJU 4j»UJJ 4j»jjj^a!l 4w^u^iJI 4dLla!l ^j 

? JolSObj^uwJJI dUlp^Uo ^ui c4J IS JS' jfc <ju*>ta 4 Jl 

Ol Lu^j^l lilj .4AJb JT jk jjJU 240 ^1 c4jIj JT S^lil j^ j^u^"Ao 4 j^uill Jlaaj 
Sj^viJI dJlft ^LjI LjjJLAd ^Jl ibSOl Al^uJ c4^» Ju% 3 oJd Jjjdl iJlgj SSUsIl 2^ ^^ j^uiJJI 
.iJU-l j^woJJI ibT JU?rl j^ fij^- 5000 j^ llj^- J^bu U^Aj cjk JjJU ijJLa 400,000 
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+ 



djj>j*> 



&\y 



± 



fjtjy.1 



• -»*+• 



fJiSJi* 



• + 4k- 



fJO*J4- 



fj**>» 



4 ajJa 



<^J^ 



45 H? 



1+ 



0jyj*> 




re 



4311? 






proton 



j^ dJLdd *A> J^^JI J-a IJL?-Ij l*\j?r 4j^S3l flJlA J^Iajj 
LS'j .4uo (ju% 3 J^- OUlyj-jJLS' 5 LgJj a Ijpx^fi 

I J&- ibjk Sj^vi sLpjBj I JJ! ,*$££ jJ l& I c^tj 

jl cci^II IJufc JJj .jjj^I <^!l J VI Igi^l Ju ^£ 

rJiw^Alji? jp UL$ *i*> Jj^VI ^ J^-l <^l j^t 

, ObrLaJU Vlj cOljLk-iJ Vlj cOljb*_iJ VI 

,l/VI Ju* JT iJjJu jLJ VI ^SCt 2 U^j cjSOj .#lk!l 

jl^fcj Jj^aii! li?- j^sil <^i!l Jl J^aJ cjVlj 
lM ^j&H (j^ $Uall jJua* — j.^J;Jl j^ Ip^px^fi 
\^J& 4i»^k!b j .Ljj IaJlc ^Jl SJlaII l^ilk a/*j Vj cSj^jAIj &j£\ IfiLk Jl 
*?&jj cS^ajj c^Lw« ) ip cudbl^JI 4dL!allj S^aII &Ja Jiw dJUU ,o!l ij**oJJ! cJil?- 

.jLJ VI cj^-Vl ^Ipj cj^jVl Js> SLM JlSwl 2^- 
fctol j£ LgJL^-IJu OJi£ ^Jl 4Jj&jdl 4»jjJI O^Ldlj 43%^JI &£ll aJu* jl Ja^^U.1 j^j 
.o^k«JI oL?-j^ ^^aiV jbc^L?- Uaj j^jVI *« Jliw ^L^ u^-^l <J^^ ^^ ^ U^jLkUJ 
j^li jnP jLJ VI jl jS'Juj jl ^tffl^t c<U jljjj co^lfi-M-JJ 4Pj^a?-j c^Uadl IJla ^-jj /<^ (t^J l^J 
c 4j?-^!^Siobl 4i| Vj c2lP <j\ jS^2il .4»j>JI 4dLkU4kj^JoJ^lj oLiio ^Jj o^k^JI ^U 




ULc 
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dJlA ,Jb AjijJI J fcj?jll oj^Il 4$UaJI jJUa* Ol •# U* J&* Jkj* &J* (£j>"\ &I+#**TJ <&tojijjij c&tijjjjj cOU 




J*^CNrJJ"^ 



0J>J^ 



t)l Jlfcj .1986 aIpLwojj J J^j*£j JpLa« JOa^^aJI ^j>!I O^lH pjSj jjj *!jLM j* 
ikjil jTU^IJJaaa *UUll aLJj^^^II ^j .4u*> 40-3 ojd ajJl^> ^jjJI dobM Ijla^vjIj 
jJp! aid cjlj^Vl ja juj^ p^5j jj^ ijL^JL! c^w^l ja la^- ^i^ *lkj S^lil Jplill aLil 
obj^oll ^?- <Ul$ c4j»jjJI oljb^*^l LJbj- ^Jj .c*^*>^M j^ ob^J Oja?- jp a*y Lwi 

J (Sji) A#«^r JS" Js> <ULkL>j co^ja^^AII <dll Sji ** &£ lg^-j u& c^kiJI aJia Jupj 

:4Jbll iii\ JtgiUj ^Jl ob5l£)l Jp <UlkL>j <d)l tj* Jl SjLSVI e*c aij 
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iH 


jjt 



I «1 oJl?5jI jS\ jy)jd\ JLdj ij c^y-l 4uj 40-30 SJd j^^u*) j 1j*J I flla jl «.LU)I Jybj .^j** *l 
.p UJj^AJ ojUailjlj^ll ja j^sJI Jl ^JL^jiLolj^ jL)b>- Ju>*)l (jjptij -hjj^\ 



.SLi-l Jljk ajJ£ 4j»JL^?-jlj^b (j^"LJI j- 8 JUJlJI C*jU?I US' (t-gjLi- j^UvJo^M j^ ^3*^*^1 
OU* olij jC^J ^Jl cSjJJI J^-b o^Tjll SfelgJI 43lk!l j^t^ (Jfl^S" 4Jb 4jIj j \jj£S 

4?-jli-l OUjjjj^JI AjJa^aj c^^-l SjLp Jj .ib^ll J^-b U^Loo O^UUj OlJL?-b a^4j bLlaJj 
^^Jl **^?- /Ja-^J c*j j-*j -UsjI o*b*U-l ^>JI fi*i^ lg}£* i£j*~\ (SJ^. ZjzJ** ^jJ Ojl j^ 

l)j*Uj^ *j^- J^^jl^-yuo-jLTjjJb 1,000 Lajji^U^I^Lkil^lj^c^tj Ij^oj^T 

oL?-jjJI j* <j^*>ta k*2j Jl cj^aII ^ iLiill <JJ J^*£ ^JJI cjUll Sjlj^- *?rj2 £&J>j 

.(jyr Ja*u^ Sjl?-j JjJU ^1 jUJI Ja**^ p&jii 
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ojj^ 0*ljj JiJ^j ijlijtiJV I Jta cJjj& /Jl 




I la s~~cj Jij .jbjcii^J "initial flash" "JjVl j4^>!l" OlpkiVI o Ju* jj&j 

.Jjj?t**lb <uJj jJ^ jLp j^ |JL?- oj^ 4wo£" CjUjjI cjl^t&^M 



j^UaJI pkiVl ^wJ Jij .Olj^Lf 5 Jl 4UbjkSi2k* JjLtf*-^ 2112)1 aljll *^r Jl*i)f 
&»jUI S^SOl Jj?- Umj c^a?tJJI aJu* Jj -j*aJI 4*>b*j -. %^JA1 iblijsP Ijlj^l &jUI S^II j£ 

.1 Jl?- oj$S i&j**j tijuzj shock wave v^ ^*>° 
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■iP : - 



y .- 






fw^jtf 5i- J c-^-^j j^j*^b v^^l £^l AjJa^aj c^laiJI a Jia Jup 

frjll OxjI US' 4jJL$ Jj& cbjd LjI^A lb**2 4^-jll Jjl*J il .^^sJ^* Jj-^ cJjl 

.7.1 Ja*wa!l IJu* JlpSLM aJ J^^UwVl *l&^^ *JJj .^bJI ^jA-I Ja*yi!l <y* uyy> 

...jM^I J^^SIj 13 Jbu - 

p b&j^l J IJuuJ cs-Ij^JI j* <J*?-I IjjI Lcj .Lg^v Jibj <bjUll o^II ^ry tdJUi &j*a£ Jj 

4»y -Uj *j*D Js-^yj^jVl JIp-I^JI al£l j^l^ul Jl k^UJI ^T^MoJu* <^jjj .JIpI Jl 
^a IJlaj .>U 1 2,000 plijjl JJ vl/dl J^f- ^ J^J SfjUil &b**JI J^l c-l^j JlaI 
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c/^tJ Jl p l&jVI I Ju* ju_£ c-^J ^Jl - LjJI 

cljL?- 4flJ^ OU^ j* JjScj &u£ll bliJI dla 

J c-^j ^1 -. LjJI J^ub LgJ>^- olj-o S*L£ 

JLSi Ji^Aj .<£jJH J^^l JA LUJI Ol 8 JftJl 
.il*JI *b*jl ^Jr J&uill bliJI CoJ^j 






Sjill^ 



,UJ#I 



t LoL^ 



VI li 



b^U-b ljj^£jl£#j^ jLJ^M ^Ol^l dJLA Jjn^sJ Jlij .LjLlII j*S 2 0,000 
b^U-l Jjj-Mill OJ^ lil jl cCUJ? Jlkj-o OjJL?- Jjj-Mill I JLfc s-^w^j Jlij .*-^JLl 2uj£l\ 

alak^l *jb jls cdJUJJ .iolill JLr*^l J^jj* Wr obl^k^l OjJl?- Jl ^^jj» Jiiis c^JLobll 

4flijJI 4wJI Jl ^Jb 4jjIT A^UaJI IJl& JSwj Jij .<Uj^ j^j^ ^Jl Obji-I jl OljJJb 
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. 3 :Lvo Sjj^> 



jjJJI dklji J&bj .jb^iiVl jSV^ Jp- >U 1,0 lA^kd 4?-Lwo J 4»UU p l*Jj)!l JcuL»j 

j I (j^j^l ^l aUI hupj ja — jlru oj>^ai 4wwj oj%i J^?- cJflJjJI s-r^H ^h^T l)J->j£ j t^^j^ 

j^ c*S" 2 2 j « 1 6 j « 1 3 J^y ^U- &jLll o^SOl j^ &udl S/sill iuS^I aJCjJ &j«£jcj jjJJI dlsJjl 

cajJI j^ij cJiU-l Jjj^-j tj***JI l)I^ -J^ ^ UJ^iaj SJLi^-l Obl^^l j^lj nJa^Jla 
%^ Ojll JjSsji cUajl cO*^U-l o Ju* Jj .<jy*>^ j I <>ibta Juki sa^jj cj^L^r^lj c/*i*Jlj 

JjUaII oljbjciJl jp i^LJI jlk^Vl^S"! Jb-1 jMij -p U-5VI jlfayoj cajJI jlfa^j tjLa£M 

p IjjI rcy ^- Lo JJ I JP rtZJ jyjd\ ^lp iblA OjJ^ <UjJ &> afJI /bbill J* ^' PJ^ ) ^J^JJ*^' 

cj^Adl J^ j* a^JH Jl *Jdl jL*JI Jpo J (^jJLjJI ^ji jij& o^rjjJ^il yliaj j^ &ib£ 
0> oljJJU jS^cj .L~pI Ublji cjl ^ **l2uJ ^ cr" cOljJJI Cy^^j dU3 JT OJu*jj 
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cal*k!l J OljJJI JS'Ijj c^ljfll J OljJJI jJteZ dJLJLd cOljJJI ja JjSi dJU-w^ jl ^ 
dl~P Jo^-jil OljJJI Objj^ll alok^l ^s£ j^j&'l j*JoljjU jl US' .*lil Olji Oj-^J 

.aL^-VI olji jp 
jL^ll J ^rjll ^LlaJI 4*£jJ J lJ*^I J&- bilk* j*>bll *la** ^Ju 1 Lcj j^lj .OljJJI j^ JjSo 

jl£c jl£)M j* aQaJI tJufej .4jL?- Jljk jHI AlJaJI IJla jUj^ jLJ^M J^ju cdLIi **j 
aQsJ liij <lIp jJ4 ^JJI O^-lj^l ^ &*£& tij£l\ OljJJI oUjJjjj j^ Sji JT jw c~?*j 
c L^aQajj c Sj^-1j Sji l)J& jP OJ^tdU ObtiUflJ y> i\ -bexj* .obS' <UP cJaJji l)I <j£c <jyw 
.Obti^all fiJLA ^OP Uiil ^Ijj cjj^lb L^iyta Colj L?-^!j^uJI C-«Jlij Ul£j .l^ilkj 
jb*&^M *u? jlSv« J5* JSj^l oU~*JM jjSijI j£c ^ ^aQsJI IJla tij£j uiS cj^lj 

c£)ij?- &\J i^i JS" jl dJUi ."4^Lairj£^? jP ALlaJI IJia JiWj^AJ jl ^feJb J^t^J.1 j* jl 

.4(1*1! o JLA^o jjj^ 4S"^?- L^wJ JL?-jJ cOlji j^ l)J^i i^jj a JguJ *^f ^JJI s-lj^JI /<^"J 
C^S* lilj ?CJI Jj^J l)I J^? JA ?OljJJI L^JJ^il <&"j?-jiJj l)I ^Jflr%%»J ^JJI J^ CL)iJ 
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c^J ^b^ ^^ ^^^ tSjb^l jp ij>J,l ^a p UjJI jJSo jJI oljJJI JS" cJIT bl 

?p UjJI jJSi ^Jl oljJJI oUjJjjj jjks u^ 

^J^t^jl^^OljJJIoUjJjjj jfSJb-ljSjijij^jfcw'if bli 

?OljJJI Jsj JUaj^l ^ J^T 
OljJJI OUjJbjj jb JjiJI ^flkdl jnP ja jl ■ j-^jtjfel c&bUI £tUo^M Jjj&hll JJyj 

.SjbVI jpijj^lgJTpUjJI jj&^JI 
jp £!jj*J,l ^ft oJia OljJJI oUjJjjj <jy J^ ^^ oJ^-lj Sji jb ^Uhp^M ^aj Ja cL^?- 
j^j^o tSjb)H jp SijyA\ j* oJ^lj Sji c)l LSju* blj ?l$! &yb ^y-Vl oljJJI jlj SjbVI 

:4JbJI Sk^Vl jaJJI Jjj2 

^SjJJIoJu&l^jI ^JJI j^j SjbVI jpSJjj^II ^a oljJJI ^1 

?SjJJI aJia J&ry h, UjJI j* jLxo ^1 J 

?OljJJI j* Iajnp jp SjJJI aJu* J^j ^JJI U 

?ijjJi jj^ SjJJI oJu* ^y-Vl OljJJI ^Isj bli 

?0jj»jdl SjJJI dJUfe Jj&J bca OU-^Jrl aJlA M*£ **ij* h\ C*£j bLjb tUiil /£y*"l OL***?- 

?o^jdi ^ SjJJi oJla jL ibiaii ijj-i jp p lijJi 

S^jdl SjJJI Jj& ai LpUjJ &j£il OljJJI ^ Jb-I Jb Jp^Vl J I U! ^iy c&aJI o ia Jup 

c^UaaIIj cL^I^JIj caL^-*^Ij t^lllj c^lj^Jlj cj^j*^Ij cObLJIj cOblj^i-lj cj^JI jl 0^* (J 
J S^jJ.1 Jj^j lj! jxc LjJ j^a?- *^ ^1 OljJJI dJufe j^ ^lj ?oljJJI ja Jj^jy^-I ^^ JS'j 
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Ig \j$tf?jfe :Jbu 4JUI Jy Up jJa^ Ul JljJI *^ Jfl*- <^l ^^ J*r *UI J>/rj jl&lj 

.OljJJI j» jJSU ^^ J OljJJI ja tij£l\ (w^JI dJUi J^u iyb Ji .OljJJI ^0 j^jjj cOljJJI 
Jlj U cdJUi **j ." ' ^%y &&*%*' ^J^ ^j^* olji J* ^iJji A^Jb^ S^LjJi ^lp J-^a^tj cJ^o L*9j 
jj&jij 44^l&^Uail£?^ koOljJJI oJLftC-Ju^ Jl2J":Lj^ J^i Lk^- ^^Jb j ^U £l 4ilSCoU 
co^lj^lj t^jll JU^~j jjI j^i tbt^fcM? lift jlS'jJj ."S^Laib IgJWJb 3/rjll ^bJI jnP ^lisJl 

?oikM iJub jaijf pj^ui .irJJij 

l)J& ^tfJI cSjJJI ,Jlp J^t^J.1 j^ J I L»y& ob£!l IJlft j^ IpxSup JS' ^JSj^ J^J Sj^ blj Aa! 

LgiSw O J^Jl jl "S^LalU" OUJ ai Syallall oJla jl coUS U JS" j* *i^!l Jp cJjAibu IjJIj 
: je>l^U tf^LJI Up c^y *UI ^ 4JIS Up udb&* jl nW-lj SJjLil"4JT J^ j* JbM 

.258 :o^aJI ojj^ ^ UJ^Uatl fpll £**& Villi j jtf^iSl '£*$ y>Jl 





^jOi j pi juui ^ 4^ii ijj .'c^JuJi 




A 



jj bailfr « tx - 



o Jifc ^^ij jLiai lj -. 14 <^l j£ S Juy hjaj l^jT Jl 431^1 flL^ 4»b JlaJI Jl cue V 4k~dL*» l^jT 
^jlgjU jlPj~o*Uo^M IJia jS\Jj c*L>,a!I Oli^Ladllk*^ l^j^ s\ja ja oUJ SLJ-I jl k^kJI 
4iijJI jijljll aJ^jj JjSCJI jLj-^JJli .J?-jjP<d!l Jij^ A^H\js>jeL?H\ jL^o^JaUl 
S^S^ c^ytJ Hlk te\*p dj& Jl l^! j£c ^jjk-JI Ajijlajj .Jbuj «GbwjkUJI jlU-l dJU %ja 

.l^^Ju''^^L^r'aj^ L ^j''objlSOJ<dJI j^-''^^ 
Jl?-IjJI IaJu&vJUJI 4taSll jl Jl4 U^byl &IT j^ 4^iaJI oia ^1^?- j^t&j Ujup J*i!bj 

Obo^M s-l^-b ^tijljil oJu& J*c jl ft J auJ j &UJIS 4*>L*?- ^jlj^ Jf$j S^j?-j^ ,-g$ oljJJI dJUi 
ilj^^pu^i clJu^uj^ly-Tc^y jij^l 2bJI Ja^-j*l^«i3 OljJJI oifc jl ^1 IgJp&lb^l 

4?-j^ Jl 4*>L*?- JH^t*J ^IJI <J Jfi^>J J J-**->J b*>l^-lj OlcjJ^lj OLjjjJI ^SjrS 4m*iL>I 

.4*£jbJL« 
. ^jjJjJI jyill Obl^j JjJI^sj 4jjiaJI oJift (%-^lj^ Juab l L~*jj L**> jLT JjjLM + +**& & I I Jift jj 

^yJlj 4^£a!I OUS'WI Jl SJLwwwOjJ^ ^wobll jjill jiUll S^Jl^Sjj^ ^u^iaUl oifc O^J? 
LJ^ (J*J& 'Jpj* tgJ J*rj k^aJI oi&j>b ^JJI OjJ-l jSOj LAJjjt>y\ SjUa^-l Jl U&jjJbr Juc 
jJL?- 4j)Up <ubT J uJjll j^jbuj -jjjjI^ jJjUJ 4i)ji " p Ij3 Vl J*^l " obT jjJu^ ja JU!I 

43 IT *j*ii Js> jl\ Q*\fc£>\ Jl jPJU dJLSi j* ^JUj c JUjj <Ul^wo 4JUI JJ ja 4A)b^l 4J-I ObjlSOl 
■^jikil Oljjjdl OjJi^^wJ frL>- if! <ju ^^^-^l^^j^^ljj^j cJ^lj Jl?-^4J-I ObjlSOl 

^1 j^J "Ukw ^jl^-" <UjT jjI^ji ij ^^JLp JJ^ ^1 JLp jlo^j 2 ^jjIjJI ^Ip^^II lift jl 

4Jjlaa Sjj^aj JjLj " AJ^laJI c^La*" (t-^»b ub ^Jp /<J^"I obxJI jl ^^^ Lm2?*JS jA 4iljsPb 

iLvoUll ^j^l IgJ Jl^ jl ^t^laJI ^kuJ 2 ^Jl il^wo^l ^a JuJjJI *yry, *~J£ cMJj'^ Oliljspl 

.^u^kJI jLj Jb^i olyudUJu Jiwol 
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Sjd - bio jtfJWI jjkJI ? u^ a J fll^^M o Jn^J 4~*>Lll ^j-^jJI fl jj^ ^%JbJl Jl?o ji (tfU^t jlS'j 
Jlij J?ljjl^ J«l ^-w i - ^^-1 (JWI J^!j c*ubS" J O^Ti 11 Ik juJI lift J . J*j)l jjjS hJaJi 

.j^i\ *U|ljl?-lj<UPlj^ 

i^j vJIp hJaS 4wjjjIjJI frlpl Jl col v^jj J^'j^ &yj^"s J^cj 

.IjA^^i o\J~\jj^LaS j& ^gj& jy*J£ *[?u\ JUU J^iij&jkJI jl (1 

.*L>- * I <jy <JuSsxlJ 4L*>jT "jjkdl 4^L?- oLlT" aj^-j S^Ssi *p Ju ^^JIp J*ta ^ I lyrj ***p ( 2 

V^* La j^P SJb-lj 4*ia ^Sfl <Ji)b£ ^j Ll <jy Olj«tsLI Oby^ O^A^UI jl (3 

. jjkJI 4^k5 

.4uo jUU3,8 JJ SJL?-j 4i?- j^ OUJ IgJUS'b aJ"I OtSlS^lj SLM jl jjkiil hjsj ^Jtf 
C**?- ^a 4A)b£l 4J-I OtulSOl p IjjI ^a <ju*Ail Ji Jj^y jl SJL?-lj V- 4Ji^ j£c <Jfl*T jS\Jj 

].?dltec^ol^t^^i Ji^jjibLJii^OJ^ Ji J^?dl IJufe jlTbl j ^c^j^Jlj JSCiJI 
JjSfl *Uo)M Jup ciijJI c-^t J^L&SI ola J j^y-l JJj cfllu^l oife JIp h\^y\ bJaA\ *kuJ* 
Jl O^k U^l oJu* jl 4^iaJI ^Jtf ?*yr^\ J! O^fc <J2*T ^y ."*Vl U^T'dib J JiUlj 
jjp jl ^jL?- jyb* ^l dJUUa JjSC J I Jj* ^uJaJI ^Jjje Jk c*ij LaJi^-j ^Uail 4?vwJ aj^-jJI 
<jy I>a!I J*a> CJj^U^\ ola J I k^iaJI ^/-J^y-T ^^u: cUkll Uaij jU-l S^So j^y LgJ I ^l jjuJ? 
cuali^i^laJI oJife tw^^?xi .4jlj*ijJI Oli^Lail J#^k jp Jj JaJa^ojl a-wo*^* ^l ^rj Jj^ 4 ju Ja3 1 
VrjJjjJI (jyljiJI j*%*>l *« j^3Lwj (%-pjJI I»1a ^^Jj.oli^Uall 4?^ ^" y^" ^-^k ^" j^ ^l>° 

. S syrjk I 

A^j&Ull ^J? J J^t c r % r Jlj cjjTJdl <ubT J SLJ-I J^l jp IjuI jijjl^ jJjL^j OJi^j i 
jlS'j .Iji^- %mj s\ja jj* cL?-^l oj>j V^^ J^' cJlS* /<Jlj Oj-^aP ^J SJijLo cJlS' ^Jl 4uJUJI 
(Ja^l Jjj^SI i^ tf^atj^ o^j^* cJlS' jd\ "^liUI jJjJI" 4»^lai j^b* e*i Jljj U i5lJjT JUJI 
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j tesLAlj c^u^ J3 v- jjp talj* jl U^Iaoj 

J jI^aSIjJUCjj alt k II o*>L^i Jolj-Jj-I 
^LiyJI 0LU0VI ola oLJVj .Oj-r*"' £-°l>^ 

ja kJ&- **2j J-L* OjL^JI j&J ^Jr CJ LT 

.Sj^ldlb* J^UI 

c^yJI ^ lisp VI lift Jl j^HJI cJL*> Jiii n^JUl J 

^JJIj tflSjjJ JyoU-l obJJI *kJjj 4JL?- *jj ajjjl ji 
JaJl jJI SjUll Jj .aJp £» JjLJU a-*JUI ^^JLp Ja^tj 

c4*?- jjP £ lj^ j^ U*j Igj I b^vS>J I j£> o J6LJ I a^&i! 
jP dUij aJ *.b>- U l*~p *JlP obS\JI <JaJb* j^ Jai3 Ol^uo j*%<>> J^y vJUJI OljjkJI C~j I jS\Jj 
Jla!":^ US' <Gbol *u& j^uob j^tL j cj^uob j*->j) ^^JjiJI *-L?-VI ilp Lal^?-I ,JI OboVI (jije 
jP <jj*b\ji\ Ji?j . 45 "7tJ^!l c^a JoU-l ^Jaj Jl ggbx^J aJ-I jnP iljll Jb JjliJI *UoVl Tt^l 
^vP fijj^ (JWI J^J UJ 5 *^ ^J! J*^J? ^' 4jJWI £bVl JU^ 4Ljk SJtl Jj^tilSsji jjkJI hjaj 

ja jj>A\ ^Sj^\ IJia Jiw jj^fe ^JL^uol JbSbj c^Ji^l <~~£y ** Cmsj ^JJI Ju&cJI c*JI j^jJI 

JjLj^o Jj Alexander Oparin jjjbjIjJu^iOl *L?-VI JIp J^j^SI ^Ua^-VI jlS' JL^i 
jl OlJV jjjJxJI JjiJI oLj*^j J SJuJlp bUol ^^"lj iJttj-^JI dj&\ J SLJ-I Jm^I cj*fiy* 
jl^k^lj ^ji!l J^iJbO^b^btjl jSsJj c^^Uall Jj^ jP ^ ^lj^ ^L^l ^kuJ*4J-l jjP ^Ijll 



kja* ^(p^ ^Jb-luuJ ^U)Uj 1^-0 Ojl4 
JIT "^ IjiVl J^i" AibT jjjjb tjJ^ 
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J LJiaA f\$j*i 4k& jp*j U£-\ J*e\ J I" : y&\& Sjlj£ ^jJju 
Ijj^uolj jjkJI SUo j^ *Lk!l Jb j*>Li ij . 46 "jjkJI 4^Ia3 
Jl J^jxIJ ^bul Ijyr'j J-tj^jl ^Lm» ^JJI a~Jj Jj^lail J 

OljlP Oli ilj* i^-j jfij\i\ £~t 19 53 4uo^)ULa JL)b~o 

Jp J^a?o jl p Lkuolj c^UaJb Lfej^-j Jl?-Ij jlSva J 4*02? 

j>J icU^sJI j4aJt^CU*il iljll jV l^JLii C*JU jlPj**i j£lj «i 11 | <Sf L- 

47 . ifc-}UI ol^uJI J JuTbJb cJ JJ^I 
i 4^«JI s-l^/rj J L^aJi^uol ^1 iljll jb fj^jyjo <l)l 4**jL5 jJULa^Ia^l flbjk C* w Sj^ Jjyj 

jw> j^^wyb: jU J JbJI Jig*ll J^-^lj^i-l *Lo*£!l J ^Ua?-^ I Jeffrey BadabU^^r 
:JfL U Jlil I J*brj ^jjljJI 4^-jJI o!i"^jSM"flb£Ob*i^ Js> 199 8 4uoOjJJ Jlia 
cAjT ^Jtj ^ub-J CgJ JLsi 2 4)1*2*0 4?-lj3 4*iljU J LS' US' UjU j jjij^XaJI JjiSI r, Jj3 j?J " 

49 ."?SLMoU 

.^jj-l jjjkJI Uj\$ JIp 4Slj^-l aj^jj LJIp *z**p *Jj6 JWI LJ^ J jlSCa ^1 <d c^» i *Uo)!l 
^ iVI IJ^J^jL^uo! 4w<jfcl Jap I j "^/^l oUo^l"4?v^ OJi?-jjkJI jlS J?ijjl^ frlP^I ^-^^J 
jj^k jp p Ijj*^I J^l" oU^ol ^JJI obSOl a^oI ^a r 5 -^ <di ja aU^&^l iJia jl ^^ *.lp" 
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JjSM jLJ 4*>j*ill ObljJ-l Jij^ £b)M j* ^iaS aJlfc jJ J&l J*~oJl*i tl^l^Sl aOPj VuJall 
J lj?ij«* *bj3l il^ii ^a lilba **fei!l Jfu I i&*j cSLM JL£ JIp *I£JI foku*o jJiaJI J p j^l 
c-wJI IJcgJ .^a Jj> Jl IgJy. jlf c>-T Jl Jiw ^a iL£M jjk? jt ^^Si V aJ^I oJufe jSOj j juJI 
j^w^ <u ^lilj dJUi Jbu jlS' <ujL5 j-tjjb l^" J 'jj^ flL*>jT "^yuJaJI oL^J^I"^' jS^c V 
j^aJb ^flj V ^/JaSI obk*^l jli 4jL*jJ OljjJu^Jflj i tilt" :Jj U " p IjjVl J^l " <obf 

50 .VjlWI 

jejjb s-^'j ? ^km^" oL&j&JI a^ ojl^uo cJIS^ <J4*T :<u*ii r j^i l£^' JI>JIj 

Jl~r^l J! ^j>>j *o*^ ^U**> ^^ *V" *l J » ^^ 0^ ol^~*j Jttjj'^ J^ OUj j5l* 
jl9 4jUol ^^^-j cSJuJl?- p \jj\jj^p Jl oil Jbj^- Jju^-oljjJdl olac^S'ljjUJlS'j4A?- % >UI 
.ibjk oUp-1 ^\P 4JUJI jbt-JiSh Jljjl JIp ^JjdJ lf>^jl£ a*~j J V jail j* OUJ OliljjJI 
^11 L>j}\ ^a a^IS IgJL^I jbJ-l jl ^"i! JlSi "p IjjSfl J*^l"<obT J^jUwo ilbl jejjb (Japlj 
Sljjll 0y Ijl jl Vj . 5 1 >-^lj uJ-l <jy Jil J! <JjjJI J! 3ja*i» 4j11I obal£)l Jp ^JJcj cJIT 
Sjjku»Sfl &I4J Jl ^al jjj^JI JjiSI J ObJH Jp JIp Ijk ^JJI jjkJIj Jjua l^L^Tl jdl 
Cj\*jJ> lf\ r ' i £ub}\ oUs^^l 4jT"cJil9 liS^Aj lj^~\ Jl Jw>?- j^ ^L^SCll OLiyaSI Jli^bibliJI 

.cujjJ-I JUJI^kJ ^rj j^jybjl SJijli 

JjiSI oLj*^ jU^j^a?- Laj^?-lj ^yJI h^Ji\ 0%^1I aUI *j&^j^?- Aj^s^ Jj^jjIjJI aII 
c"4i»J^-l 4mj»jjI^JI"_^ cud^P U jl "&j»J^-I ^L^j^SI 4i^laJr'_^lAj^^>l S*bA?-4ji^la3 IjSUj ^jjJxJI 
j^Jb JwaUJI IJLftj t^tjJaJI oL^J^I ^b»- Jl ^jjk>jyb*4Jy-T Jwalp i5bA4i^laJI oJLft c-^j^j 
OljikJI oJLftj c^b^MI 4jbtjVl Oljs^l dib* OjjJ- L^> ^J&j L~?r j\ yijj Ol^dk Jj^2?- J 
. OLj?JU ^Ij^SI «. L%wUo^l Jlia?-^vvJ jl Olpbuo*A! j0ycA\ c ^^* J Cot OJi£ 
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objJI Jp i^ yijj a\jb &\ Jb-l Jp ^x^l O^I^J^Oj^jl)^!^^ 
<£j*»> ofc 1 uvuJt Olj^jJ Oj^Utfl Jill Ojlijdl dJUb 0? J&c Cj\jM\ o JLft J&ljd Olftf 

.# Ijj oljikJI j* Ojj-^j Jil j 4$Slill &b i Ji*i <jv^II Jl ojj^)l Uf t^JaJI 



olj^*OjJi^ jl 4jIjj Oljik OjJl?- jyb VI J^^yjij^Jaj inJI... ^bUj JuSOl jl (IpVlj 
Jlp JiCiJ 4jIj^!I oljikil jl jAj LflJp- LJp Ck« <^-Ijj *UoVI lla j£!j cObJH c~Ty J 
4%jjf jls Ijl?- p-^lj ^JLte ^-*r^J -f^VI j^ a ji J SJ6li oli j& fa «-L^Vl ( Jpjj^ Jwalp aljjJI 
c^JLoyl <d JjSsj jlj JuV U*& £lT U^a ^l>^ ^jjjprJ&v <j}j &U1J ^~£jd\ SJiii** DNAJI 
J^La^-VI B.G.Ranganathan jlSUl^ilj.-.o ^s^aVI iU!l L^p^yu 4uJl*JI 4iLJbM oJu*j 

iJjUToLi-l^lp 
J^y^ l£^ -£* dj&j Ij^to VI OJi£ Vjjj^aJlj 4jljJx*!ljytMa!b a-^4j!j^!I OljikSI jl" 
J Ijji c-^jJj Jl j£c V olyJaJI j! «-^jj O^l 4aUJI j^Ua^-l oJu* jl .Jlj^-VI j~^-l 

CjJj^ JS> jl IjU^ lil l)J& jl <J JuV JliUll a-%JH <J <J I jJXP jjJu ^1 jl U^M2?-jjlaJI Oljl^-I 

J^"! J! <s*Jt C^j^^ JU^-Vli cIajjj^j Jl (jsjt V jlJI 4pU J ^\yte j&*"<J\ *>^i 

52 ."S^lUjjij^ jjP 7^*01 Cy y Ifjjj^aSI 
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jjISOU Z~Jr\ LJ\ (ju^i ^»l ^ijj aJIjj Sjik aj^-j ajJI Jl c~a» 2 <uSf *>Ui J*a?~ U lift j 
cJU^-^l oljikSI oJia (1)1 ?wM±y liSCaj c^L^U-l oljikSI ^^ jj^c^ 1 4*J1*J I JifeljJJIj .,J-I 

j^kL^VIjA jLJVI p^JL-flL^U-l 4jIj>!I SjJJaJJ JlLa J_vail j ) jL-?-SM ^Jli4 J<>JLa^ 
LJlp SJuaw 4Jl jUaJI jybSI Ob 4jIj^!I oljikSI rtwi> jl dJUiS' JbMj j£c *^j (jLk^wJI 
^^ kjib IaJl^jJ Sjjy jjSi j\ jZU ^ LfcjjJu ^ ^^u-kJI ol^a^l £JT Ul .jjklll £JUp j>^J 

^jJ jjkJI 4j)Up J I ^1 c"jjkJI"_> ^"^ fi^° *^!"J4 &\ J& ^ J^j <•*"*& Jtjj\* £^L**I 

.kJIOJ^2*L^SM 

4»^k5 l^PJJ ^Jl oUjjjLmJI ja ^1 OjJl?- aJlp JIp JJ.3 J^ail olj!k«dl 0*A?w j-pu 
p^i (.y~*i\ j^yJI J* lg-Majy OUJ p IjJ^M <JaJt£ j^ £J-I ObjlS^I jl ^Jtf ^kJI oJugi cjjkJI 

I ia Js> bUuolj .<ju*JI j^ <ju^l oUa Jjycuol ^>JI J^JI I ia Jl9 4^kJI c^^^j ^L?-^l j^ 
. *L?^I J^>JI J^JI J>m2?- I j^ J I jk ^**}j oliL?- jl aJU&I p IjjI lyrj ^f^t *Uo)M 

4»|jJI JlfJ^ £5lwSMj U&-\j^\ Ja &JLZj* ti\JL0 Ju>i OtSlT ^-j jjuj iMl J*~o Jip 

obL^ ob oLjIT ^rj j0j&j\ c<Jd?-ljj Jl ^tjJcJb cJ^-j frill J ^ixjO* £jU £j\&j)& cJlS' 
Oli^l ola JjSOj cjjJ? Jl cJ^£ *j U?-ljj cJlS^ 4iIjJI J LgJ^ <Ji?-lj^!lj jjJall ja &jLLfi 
jiiajj cU dJl^Jjl aSIpU ^uUa« jl ^i^-jj^ai oli jjSi jl Ju*>ld J^i S>vi JoJilp Ji 4^1^*^ I 

."^la^il OliU-l"^l 4JL&J^I ObjlS^I ola JiPjjkJI SIp^ 
OJl?-j IgJl Ju ^ ^jjUI oL^-Sll J %<i c-JIp Ji "Jfl^^il oUU-l"ola jl L^^^Sj 
Ol^?t«il j^si* \J\ Zijv jl Ju*^ jlS'j cOljUllb Jj (ju^b jJlij Sj^T p Ijjbj Sjji' ^liPb 

:<ubT J^L^-I ola jp jjjjbjyuj c^i^ll 
tJ^wo ^ U Sj^i J c*Jilp Ji ^tAil M"l OtSlS^JI oJia jjSi jl Ju ^ ^^ cu?t^ lil" 
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jf y *)Ua 6j^> c>f Oj* <jj-^ 




. ojj+e Jw^l j^-j Sb^ ^j?-^!l 
^La?-Sn W.Ager Derek ^Sylj dJb^o jAj £wjjj^ a^ ■**■» £&>&M oi# J2J&\ Jij 

Jiajj^iwa cL?-| ilp l^JLd Ji ZaJ£-\ oJiaj clijJi^ Jj>j l)Ij* la*° ^r <J Jj^-i l)I l)j^ HL^xd ^- jjI^ 

: Jjij ^ JJI Douglas Futuyma i^Jiji ^y&j* 
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55 . 4J-I obSl£JI oJufe Js* abul Uj; ^ J& Ja^ JiPj IgJ Jb-V Sy j^ Ju^ 
(.jij&j Jiw j~*?-l (JLpj j^j^I <^rj (JLp Sl^ti o^fe ji^J-l oLjISnJI jl e~#ol^«tsili 

^Jiyail IJia Jj cjLJ^I Jm^I dJLi%jAjjkJI 4»^k5 j-<^ jiUJLI k*-j^kl I Aj^IjII *-fcl j^ jl 
SjUSI J^ 4mJI JlSwSlI j^y lyrj ^t^laJI c/^J ^° ^H^ 5 ~ 4 lM> ^'^ JJ^' £>vij 

• 0**^ l& jaj&~ 2 

• o*^ J^^ — ^ 

,JI Obsj*^l C*~Jl JlSj c&Jt^l $%J&\ $ \y\ j-° oPjB—v* $y <£y *^^J olijJi^l oJia ^^Jj 
JLIj^o ^ j^J I ^liaj^vJ I j Charles Oxnar d ^ j L*^ j I jJj Uj jj^i j^vJ I ^y ^« *^ I ja ^ la l^>- 1 
^\ jjISOI I la j I < r >y£-\ 2 J Jip ^tj^oil ^Ulp^fJil ja L-a^j Solly Zuckerman jUy-lj 

^^ Jj ^l~^l j I 'y*j*' r (t-^l Oy-tjjl^l J^ 4>° ^£ (3^ ojttU ^ Jjf ^l £L?-^llj 
A^ji tJjs&Jj'*^ ^r-^tj ^J- 5 ^"' ^j-^ j-° IjjJaJ'j^l ^-l ^jL^JI ? t -.»s ^ l "jjijjb " J I J_?-lj-a 

lift Jda ij^-j JLp IJuTljj {t^tjlfiJ 4?s^ JLp JJiS'^jJjdl p ljJ*^l oJu^j4-s^U-I Olj_?s_?t^l 

jj»U c-m^JjI jAj jjjJ^JI jjjDI JjjkJI 4»^k5 Slp^ Ji^-I Igj j^j^l jjS^&JI J4JIJ-I oJia j .4a)Lx^I 
57 ."S^ika JjOUU-I 4i»kA;a j^jLq j*j& Jl SJcuil flLJLJI J I" :^Sl5 Ernest Mayer 
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did ja *Pj)bj 3j2)l j £LJ)fl 

jdM &*tfljJ pQiij&J J&JlSA 
OLJV I £# gf tfSlT Jj^J Jp- 



(j^j^ij^Jljwjl ) o^dt-l ^ j^ jj&a \^f^^p C^LJ»I Jj-jjujIjJlII JjL^tj LLvJ-vo iJLjfej 

(J 0>b-j JL§ (j*jP>>ij\jAj& J j^J^Uj^jA j cJj^' ^ ^' C*£jI Ol^wtsll *Lip U&J^-j ,jJI 
j*JwjLoj^A j ^j^wwiJljj^lJ j^jujLoj^jA *a »*r*^" (Jj l^- 5 !" ^^TJJ L -^% J 4Ju*L?- Olj^ /^-^" 

^(JbMjLjVI) 
jdl fc^&JI 4JUa*ll oJift aUI j cy-^A! Ij^r L&Jb-l JjT 4**^ *op c^JI oliUsTVI a Jt&j 
Stephen Jay Gould jJjT ^- jJlz«> ytj 1^'Ip^ Jb-I JyL» jjkJI J jjjjI^ <kjaj l^^Hj 

:JjL U ^jlijLa ^tabr jol^wil Jp J^La^M 

(ju^jLia ^1^1 JUP dUi J* ^&\j ij^-^AJ ljl?-j^yu LgJwJ j^ Jb-I V <Gl js^ljll ? jLjVI J^l 

Wtjj^lj Lj^-Jbuj La^l LgJp JuTbllj jLjVljjk* jp 4JL?-4^aS Jj*)^! J I SjLaJI tu^j^uj 
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flL^lj^a 4uo 1 5 SJli <~>jdr\ *J £j\y**CA Js> <tfbul ^Ikij-JI <l)Uj^-lj JUj**> 2jjU\ (£jr\ ^J 
<ju flUttu 4LJL0 4il f^-j a**P Jl i^Py J&j Cj\y*?ti&>\ *Jp J L iU<2?-lS' ^tfJWI fij^j^ *J l)I LUp 
.jj&hll ^jjjjb <UjT ^a ^i-jJb^vjxJI oigj j^j^Ij jLjVI <juj *j&k *fe«SJI otSlSsJI 
p j^dJLSiS'j c4jJIpUJju jdl &ydl p j^lgJ -j^l &yuJJ j^L?- JjJt^-<JjJb jUy-lj all 
£tal Jl JL^uJ^lj^LjUJIpjjiil Jwwj jUy-lj JjJL?-c r ^^j .JbJI Jjlki -.jL?-UJJu ^l&ydl 

j>b JjjJH 43b- J ^l Jjj^-Ij ^pL^-VI a^USli *L>-Sn Jp U^JLij .^bj^lj *L**£!I ^^JIp £oU 
4*>U-lj jfclji-l Jali Jp JjjJH j* «ji-| lift J £fjj • JWI Jllai jP 4^-jU-l &ydl p j^3 
,Jp li.Ji.itf jU^lj cA^fljj jLJ VI jjki* aJp Ij^-Ij (^UtJI ) L ^UI j*m**?*JI jl j^aJJIj £*oLJI 

:Jb US' JjjJi-l J Sj^Vl S^tll oJufe 
J^y jPjbuijuoVI jl ^Ull fr L>-Sfl Jp JliUajcuc^lp jjiSI JJV^I fjWI j^Ul&l Jup" 
j^jll sj^JLI U^m2?- ^^ijjjb- ^ L ^JS' J I Jl4 Olj^t^dl ^la^ol^ jLJ VI ?xjjb* J^Lcuol -^"j 
61 . "Jb-lj jl J^UjUidl jl S^Lidl OLsi>ji3l JJb jl^k^ <Gl ^jjzil 4j^1^? 
jsP 0*>tijb!b j^UI j&y JJ j* ^^Pl jLcl VI C~*J jLJ VI jjkJ 4AaH1I 4*ai!l J I jil 

. &J^S\il Olyvtsll j^y J*^V 4Jikdl 

j^ ^JIjJI /^js^Jil lift ^rj V^ j^j j^"l j^l J>**& <jp J^JI £^ J^^* jjiasil 4^& l)I 

frl^l 4jL^ ,Jp jbob jjj *IJfiJ bjP^ <J1j*JI r,J*0jA TJ**> J^J -LpVl <J jl <J\*JI (J 5-lj^O J*m*%«JI 

«j^ill I JlAj »4jjJjl« Zjj+oj i?fi\ ^Swi Jp JaiLtj U *-~*?- j^ j^S^ull sjrf^Jli .jUsljVI 4<Li?jJ <jyJI 
J ij^-jll jUa^VI jT^a Jl jiJui* 4jb^T OljUil Jl 4jSwiJI J S^j^-jll b*^l Jj^k jP Jptai 
j^ *^JH diSJJ Sjj^ Jl l^Jbj^j OljUiVl oJjbjyJS +XJ O^PL&JI j^ UJLwo J^yj c«il Sy-J^ 

csj^aJI jp Jj^j: ljj^j aII jl -(Vk US'* *>Ui ^iJ j?r jl I j^lycuoVI IJia Jjy j .jUa^VI jT^a JJ 
jT^a Jl Jj^jJI lJul gJautj V ^^-Vb jl t 4JL?-b ^>!>!l ^J a r^ >j V cj^allj t UU JUia <dL?-b jl ^1 
JuJLiJI jTjil IJia 4k^»l^jUajVI Ajku*j «jil J^J c ^^ J^^VI JiJil j^ jlT Icjj cjUa^VI 
JjiSI J aJiHI JbJI <UP ^s^u Uala ibrj^ Jl bw>ljj bb- jUa^VI lift JjT Jl 4dU3l c4jUa3l 
Ja *i0^la Ijjajlj *iyJul Ju ^i!l obSOl Jl IjjJajl *>^ t 4J %?j*j*jj cy jjj^jJIj ^^U-l 



130 



J j»- fjjt jl j£c V Sjj^aSI J clival I lift jl ? jVI IfJjjJ jJlT Sjj^all J b-j^jj *1£m2 *^»ij 

jp Jj^2?JL! 4u*>1 JU« cj'^ &jb*i &j£jU\ Jj^oJU^il JljUj .jVl Ji?- *~*P &Ji}& ( j*»? m \ 

Jl (Xj^^ *jIjj L)jtj&&\ 4*£Ui Jl (£j?"\ S^a Ij^lail j (.^JjfM J VI l^j>» ^^ Sjj^ *.bL^ 
Jl 43U^I cl^?-j^jj Sjj^aSI cli^ ^L^-U ^o (jyjj^aJI <ju ***)Ui Jj^S iJU&c *^j*bl <ju ^iSI ob>JI 
■ (4**^) ^byVI 4j*>\ji a^j*aj l&jji ^1 Sjj^aJI Ul ^byVI ^jLj 4JjjjiUI Sjj^aJI JjT 
^byVI 4j^ [tyjj+e JjjjiJbJI Sj^-I -p-&V $JuJl£ Ol^uo Jua ^j^- <*-tjbi^aj Obol i5Lfcj 
^jXc V 4^Jj Jjdj^kll IJla aj-s^ <j jLjVI ?*4j cjLjVI Jvp 1 ^^j> o ,jJI Sjj^aJI ,j&L£>j 
j*J 4ytw ^buVI 4j*^ Sjj^all JjT Jl ^U^l c4^b»- ojWsj alji^uob VI <uJiUi ( J1p jj^aSI SJiaLLa 
Sjj^ j£j£> J I l*bl j>j: Vj 'Jbj **^ ^^ J^ ^rljJIj 4^j*-^ j^ Sjj^aJI 4jiUt3 cVI 
Jj& jlj JuV JjjjiJbJI j I Ijyl^JI 1^3 j& ^1 Sjj^alli cjLJ VI <j^ \&j& ^1 Sjj^aJLI AJ&Lia 
Jbg^iJ (J SjJ-Ij $.li^a3l IJia jl Jj^jjIjJI /^^l ^ .l^jbL^ j^ Uj?- Jlflijf jl fr^tf^JI j^y 4JSj*i%a 
J3 4&j6\ J ij^-jll JjjjilbJI jb aAJ^-1 *iO\^-l Jj c^^Uaib < r ~*»&\ J3 Jv6\ JJ j* Sjj^all 
cAjT c jjjjilbJI jPJill jl^JH lla L^wj UJ e*i!lj L^2^y ** oljJJI c^u^-l ^1 43^La* J^j 
? j^JI J^ l^I^I J*Wt *<<^ /U^ <jOljJl!l ?t^y cJn^ ?jyM li& Jtj~J£ 
l$~j£ <jyJI dJUiS'^^UalbOyJI ^>° IJ^u Jil jl^-j-gJij J I jL^gt-X^ti I j-a J I LoJnJ jil 
cjiVI Jl 4;**Jb jSC? ^,^11 o*^j c^^Ualb liSCa l^ia?» jl Jw>«uJ»l j^ Iqjj£j ^i\ Sjj^aJlj 
Ja^jJI jiVl JIlgJliLjj jiVI jlj^^a^l^l^u^j^j^aSI Obrjll jL&uob Ay&4£-jU~l jiVli 
Ob-^ll oJLft Jj>?^ *j& ^Ilj aJL^-I jJ\ jiVI Jl IgJL^ij Obrjll oJLft 4j^&j Lajj^ ?J& j$\j 
^o-%JI £ y& cjUa^VI *IjI J^a?o Uliw J^a^xj Lfej cnil Jl J^s-» ^jb^T OljUil Jl 4Jj^a3l 
. ^j^w^a Oj^ Jl 4jb^^JI oljLiVI oia Jttj^ ?j*i f^\ i2*yrj^\ 
J^-b Ji ^1 c«j^i!l aUljAUS'Oj^a!! aUi Jiia jtil jl ^1 4maJJI 4iiLdl j*^ *Lrdj^£j 
^b j^>L^-VI *^l l^ A° '(VTj^"l Ja-s^l J 4>!lp ^U^j^aJI cJlS' U^a Oj^JI rJLP dj£± ?%il 
jl .4J j i.»->. ^ ^J^* Lru*o jjl p U»^> Oj^aJI j£ Jjj^dl l»AA (t^^tc a-X^cj c?tll ^ia^l^ Olj^VI 

^ki- Jl^- aJL&W j^ 5 !" ^2-^>l^ ?xll J^"b Oj^aJI /Cj^w*%a j*>Li iT ji jQj p jUJI XjZyj* r, U^o 

. nil J>b jlkll c^waJI Jl4 jl J^jil j^i V'L 2 " j^j^jJL! p UuoVI 

^Jb jlTJb ^ L <^JI 0*^ L^>u^ alj jj^sJI ^^1 ^Jlp Jj^a^JJ L?-jJjj^JI C^aJL?&J^ol LJLLoj 
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/£j**> C***J Oj^aU 4woL*?- aJjj^^JI <£^"l 6j^-\j ^-L.wojll J I r, L^uo 2 1 Sj^?-lj Oj»^a!l A^^j 
L^-jJjj^CxJI oifej l^jM' O^lj OwJugil *V$A J^ ^Tj ^>° p^Jkj MjVr\ oVjlil oJigJ -.by 
JJ j^^P^wall Oj^aSI Sj^-li .^jJJI ji*A! J>j*a!I *UJI&rj^ Jl jVI ^^ J^jxSI ^ ikJuHl 
4wJta 4?-j^ jlJuiS jl j£jj*£o!I j^ ^/tf^J U^yta 0jX*pj ^JJI Oj^aJI Jj& jlj JuV OlS'jJJI j~*?-l 
V <Uj*jUI jiVli c^liJIj -j^^SI kby J^wi <bj*iJI jiVI 4JUfcuJ* ^JJI Oj^aJI Ul -j^^SI j* 
Jlixwol ^ ilc *^jll jjjVI jl sLpyj&\ ja s-^i i)La jjSy jlS' I Jul J^s^oSI l}^r\ tijL* dULJ 
jL^>- ^1 j& ij .J VI /<^"j jLJ VI J^)b>- Jua JUij ^>-j^ j^VI iJlftj (jyJo &j* j& US' Oj^all 
{CjrS ZaJ&- £5La <j£Sj L^tj-^JI iP * Ij lA^I ^j rj*0j ^"j^J ^j^ f ' 0^ ^j*^ jLJ VI 4**^ 
: L^j j) I uLid .—J+0JJ L fr^j i) j£ jyu a j^aJlj *^*JI £*>l?- <JaJl?- oaiJ* 
? Ail (Jj-^JIj *^**Jb j^U-l j^uiJI ^j*u ji 
jj^kJI £j\yj\ Jl *^u«j j I Uj?- j^ jljJVI ^fcljJI ibJI lift JiaUjj Ail J>b Ji?-jj> ^JJI j* 

? 4p y I jjAJJ I 4?kj I j frxij j I S jjji I 4J ji^wwJ I .JL^ji I j I 
Ail Jl CyJbJtfuydlj jiVljdtfVl JoJj^jil 4jM fr UapVl j*40tfJI £jb^£!l OljUVli 
Jlp <*-^T lAjb jj^k j£ All J Sjj*^ Jl 4jb^S\JI SjUiVI J^£ LaS ^Js> ^JLLi jl *jdl! j^cj 
LftjJu£ jt j& Vj^Vl IJl^j jixSUJ^tilA j^Jj c^tjJ-l ^LwjS^ljl 4»jJ-l *b>aSI JIpjUL^I 
* J a s**j j^L?- Alkj 9xil ^J Jl?-jj <U*^ ? ?tll J^"l^ a<w%*j j I /^jj j I **2j ^JJI 13 j^ cj Jua q ^1 ^J 
? aJuHl alkJI lla^jju jl ccaJIjI jiiji ojp Jl&rU-l jj^ *Jjlj^JljjUaj)!l 
^/ OyJI Ji r ^1 ^ rj^li c^S^I pJUJI *0JI *ul^ ^JJI -j^l VI ja U ? JuHI ^UoJI IJub d\ 
lJufe jl U^.dJLSi j^ Jju\ j& LJj<£M All Jl _b*j Vj ^*j ^ jiVl Jl -btftj Vj j^j 
jjJJI JjjjjjjIjJIji^u dJUJJ v^JI b^ljl oUapVl j^» JSCHI All Jljjua V aJuHI aUoJI 

. AkJi\ dift Jlp ^ub»-VI J^ Silil jA ^^Ji JT J^l jl dj^k 
jUa^l ftlau*j All j^ £**£* olj^U-o^o SJt^i cvJUJI ^La^-I 0J1& aUl ULa^ij J I jLJ VI ( JUi 
^J ^L?tj jl JLJVI JUdjLgiSljjijJI SjJuL jl^SVI ^ftjlj c(^byVI ^^ ) +~»4 J^j objlSOl 

.<u!l f^JLij ajuSI oJia ^Jp oJu^oj o^*zj& 
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j^aSLj ^J^j vJWI Jialj^Jlj £taVI *« IpaStj ^J^j jjiaJb 4^li-l 4»^laJI L^ycuol Jla! 
OlJT&lSO ^jjkJI jybll alJuul 4jLTUiil L^ycuolj c vJl*JI JIpI^aJI a* SLJ-I J^b JjkA! U^3 
j I aJU&VI JlSwVI aj^-j e~& ol^wtxl jliTkl ij^-j alj^ulj 4»^laJI oJift LgJI jPJJ ^Jl jjkJI 
j-ca? ,JI ^^bcu^ioSI jP (Ji^JI &j$j*0 (J>\ J-^J^ »w~%JI 1 JCgJ cnJjbllj'vP SL?JLI Ja^jJI OliU-l 
c*P^I ^yJlj nijbll ^vp t£j^> ^k^lai cup I US' ^pj jl JuVj cJiaJlj JWI ipljii a« ^UaSb* 

. frUUSIj JIaSI ^ a^sA <U b k^kJU JLAi ^1 (%-pJ <UaJJ J^^U^ji j^ull i)L&j 4jJWI 

4^jj|jJl^cyuj ^pI VLaJI ^lll^dJb flUaxa Jj kali I 4*>jjdl ^a *|b <Ub lAj^ijj^j 0I4A-I 

.ku-klJ Ju?-jJI ^alilj^JJI 
Richard Lewontin <jujJa jUjjij Jyb US' t&LJI 4L^-b OlgJH oia ^jjto* bL»-lj 
jjkJI k^Iai ^p (jwj^JI (j^ljil ^jA j ^jlijU 4*«b>- <J Jwo*j ^illj oUi-l aJp ^Juv^bJ'^-^' 

: *Jp J?-j *J boU a~j£ jv*jj 
j& LgjLkUjIj £olil kLJlaJb J~*il jUVI IJtfcj LaLoI^j JL*a ^Lib j^Jjj ckalib j^jj jp%j" 
.coj^Laj JbJI apljj j^Jj .iU)l J^AlJaSI ^Jt- 40U *-J*Ia«j 40U ol^ij **£ bl*?o ^ JJI 

&l£! 40U Oljwtf ab*jV 4j»jU-I Ob*/Vl JiO JjJI^UI L*P^ c-^o jA £olib jlkil Ulclj 

oljj^&JL! ?t*~J J 1 1 Jul jS^c ^i &Dlka 4?t^ Is^p^p £olil lJjS^Jj cUIIp J J^-jj ^l^aljkSI 

jouj t *UWI *Vj$J 40&I &*Ji!b ^pVl iUj^lj 4jUPjJJI ^Jla j»£j6 OUlSOl dJLft J I 
^^LJ-ljjP iljll jb J^ajj c-^JI iJLgJj t o^lil jjP fr^iJUA JL?-jji *^ <Gl 4jjJiJI oJLfc obs-^l S*>\p 

jj^JIj oliljjllj ^U-wo^ I j jj^hJlS LLL& I p IjjVI j_a<>j^' & (j* A^h^ ^^ *j-^j v^^ 

Jip l^fc ^JJI JWjJI J^pdL! b»-b VI CUwJ JLJVI j?-j jbJ-ljjjAjJIjjbt-^Sllj OljJj-lj 
^a UU j^jbcu ^li^pVI lift Jl £j|lj)lj .Jplj^aSlj JlPjJIj j^pll ^kilT VuJ? J^ljP C;^^ s ^^' 
jt lJul j£j: V " jt^ilJUbV 4*Jl?- ^IjT jP Jjni I JUt IjJIjU uuHjjIjJI l)I VI c JUJIj JAJI 0Plj3 

."^IJb-Vl J^-lj Jljiflj jl^JVI Olj>JJJr^J 

JJ^ lM 4>° ^^ (^1 <J J^- V JiPj 4J^Uw V Sj3 jyb OJl?-j Ji IJ-I objlSOl ^IT jj cj^uillS' 
. JjSCi jT 4J Jlij aJuJI ^a ^ JT jL?- ^JJI^JuiJI JbJI 4JJI j& jJU-l lJufcj cL^J 
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(32 iS^iJI) 
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. 8 6j 8 5 0l»*A^aJI , 1 9 9 8 Jjl jj^Sj /yjsfl t i~>L»SM s-x£)l Cj ~jll Jj^JI :£^> jA~- d^^L&i >**k3 ■ 1 

. 6 3j 6 2 j^JJ-^l .19 8 2 cs-s&J Alsiljjb ti3jjjjJ t(Oj^->uyr ajJlpIj ^^^j» ji^4s»iJ)^jJl^jlJj-A^^jlAUg^jft ja^ JJi .2 

.241 h*}ue ,19 9 2 c(Ojjf #jt>U jb) :JI "ilU "if t i$ftllj td^lj ^j&\ t0 ~*-jli ? U*y ^jjj^-TjU ^jU . 3 

.13 8 £*a^ .19 8 0,138 ajuII iifi\^\ il£\ t"j>all J ^UjJ 0*>Utr ;£»*-») .^ .j»j . 4 

.18 5 i^ui*? t^j">LjU L? ~jjl?-jj ct-Uiill jlj-ni cUjJ ui^lj • 5 

. 1 7 9j 1 7 8 jlsMi«a!l .alT^j cJ> ^ c »Ui)l jUll Jj ,y>jSH ^feU J-b tJ ail Oj&l loLSjj .<u| jJjT . 6 

.18 6 4?&i*s t^j^LjU j^j-ojb-jj ifrLoAil jlj-il tLijj Criwlj . 7 

. 8 7 4mA^ ,19 9 3 oUj^ /^J* cV-L-Vl ^!l coj&l J-^Sl *tr** ijj cJjVl £*sll jilijjl tpjjiy J* • cr" ■ 8 

.121 4?iAms ,19 8 8 jL«J /Jjjjj iv-s&Jab'Ujb cjajJI ~jb! j ^alt^S'jA .j-Li j4~*> .9 

. 76 5*^,1 99 5 c&siwSpt-J c>LJIj itUaJJ ?Ujb :jjljjJjT t^JJI ij?-j jpi,j*)l Ojill OlaUsTI Ja*1 uu&ulS t oj&lj jJU-l ij-jjjj* . 1 

. 1 3 j 1 2 ob*i*a!l ,19 9 8 ^iJlj ipLkJJ ^>jb t i3jjejJ tt jj^l j* JtUll jp LrjJjJI uy Ijl ci^£ U-T A^lall/ai cOjrfa J&U . 1 1 

.jjJUdJ.1 982 c J Jj|j«.LkU-.ajv>ir4*»Lrjb i-^IS'^^l Oj&l 'Ji^ 3 ^ • 1 2 

. 6 2 a^jIm* ,19 9 1 L^>\yr -crtjiV t*^ 1 *ljj U y^> :^lj *UI toj~r ok- • 1 3 

. 6 2 £*jLms ,19 91 c<u«il>r io-o'j i^M^-l *ljj ^ J^ : (»^'j *^ 'Oj~r ok- • 1 4 

. 6 2 £*i*s ,19 9 1 iv'/ - : o~ij | J t&M^-l *ljj ^ J** 3 : (»-^J ^ 'Oj~r ok- • 1 5 

. 7 i*A^ c^j%jU M (^j cojJJI tdL-U~i c^o . 1 6 

. 5 3 ixjj*? ,19 9 5 i^j^LjU ^-ijkji ' tL ^ JI *L>J u '^ u^G • 1 7 

. 6 2 £xjL^s ,19 91 c<u->l>*- :o-ij!j t*M^-l *ljj ^ y*J : (*-^'j ^ 'Oj~r ok- • 1 8 

. 5 2 feci«0 ,19 9 5 i^j^LjU &~ijk-ji t«-UiJI *ljj U tUjj u\£j<L" . 1 9 

. 1 4 4j 1 4 3 0l^i«aJI , 1 9 9 8 Jjl jjj^j /^jsTl cV-L-Vl t^atfl t^l 0>3l :^jA ji~- ojS" co^M Ju ?^i . 2 

.128 i?ti«s ,19 6 7jbT /j-jU t L?-jJ>^il! j-s-ojJjUU Ji^iiulsllj-lJIjSpLklljb t^Uj^l OjJl^l j^ajUa?- tOL*~>* ■Jjl-^j • 2 1 

.129 laJupA 9 67 J bT/ -jU t LrjJj^dlJ j-^jJiUU J^<i iwbJI j-iJIj ipLiaJI jli ^Uj-iJI ojjLaJI ^y^Ua^ tk oU~i ijLiojj .22 

. 5 &>«Ams ,19 9 1 t<u-*il^ :o-^j^ '*4^"l frljj U j?J :*Wlj <UJI to>~r ok- • 2 3 

.8 1 43*iM?,1 9 88 cj-iJIj ^»LlaU aj^i— ^"t &mUt jl^ it^-slil {ll*JI cfcjjs^ ojs—jl^J ^JJJ*-^ uO 1- - 24 

.8 2 ^>ii^s ,19 8 8 tJ «£j|jipLJaJlJ jjji^ii&wk-jb c^alil il*JI tOjsi-> o^-^j^j ■ijj-^ J^jU .25 

.79 ^>ii^s ,19 8 8 tj-iJIjipUalJijji^i'iiwk-jb c^alil iUll t 0jsi-> o^-^j^j ■ijj-^ JJj 1 ^ -26 

.117 inji^s ,19 7 7 l^U^JI jp jo^ai ^j £U t?jljAoS -^^j ?>-^ ? • ^! • 2 7 

.118 injl^ ,19 7 7 l*U&\ js- jA-aS ^j 2U t?jj>„^ .^ij ?j-^ ? . Jl . 2 8 

.8 i>LA^,1 996 tJ-ojJuS'^jji ;iiJJi iS ^ai^JALi>a[J-\ l .JjiiJjJ ( ji .29 

.490 inji^ ,1950 ,jjJ\j ipLkJJ ij^iL-Ti iwk-jb lajji-i'! t JjSfl jO^I tl^LT^j iiU-^l^bJI cdJLijJ^ .^? Ji?o . 3 

. 3 i*jL«s ,19 8 8 tjiJIj ipLkJJ ijjIuSl iwk- jb c^alil iUll tOjsL jo-j/'j ijjjyi jjjU . 3 1 

. 7 6 i^i^ ,19 9 2 t ^JJ ^U~ 5T^ cSadl ^T^ . 3 2 

.115 ^i^ cA^^Vl {jl*l\&ZL&, t ob>l tjj^l .j-Li .^.33 

.12 8 i*i*s ^^.Sll ajIhII iUi~^ tOb>! c >SjI .jjba .^.34 

.13 l*jue> l>£jj*H\ ^\ iUi^ tObjJ-l tj»&t .ji<i -^ • 3 5 

. 9 3 4?lAm? tiiCj^Vl ^jUI iUi«^ tObji-l cj^ol .ji.i .^.36 

.16 6 i*JLp ,19 9 5 t^jH-jb (jr-Jjk-jJ c *Uaill t ljj U t Ujj o^li . 3 7 

.19 8 2 JjL I /jvtf-- <111 {►IjjSVl ^o^-jJ^ -f! t^A -38 
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